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INDIAN.:-.. 


ARE STILL IN SERVICE AFTER 20 YEARS... 


Hundreds of INDIAN FIRE PUMPS bought in the thirties are What could speak more for the sturdy construction of these 
yet in use. For example, Chief Charles Hawley of Maple Springs, famous back-pack fire fighters? Designed right and built right, 
N. Y. Fire Dept. says: INDIAN FIRE PUMPS will last for years with little or no main- 


“Despite rough handling and bumping around, the INDIANS we got tenance. 


way back in 1933 are still on the job. They were bought by my father, ALL SEAMS ELECTRIC WELDED—NO LEAKAGE. 


former Chief Everett Hawley.” 
Choice for Quality the World Over Fairview, N. Y. Fire 
, . ‘ 


“GIVING GREAT SATISFACTION" Truck equipped with 
{ Chief H. B. Wells, brass INDIAN FIRE 


Newbury, S. C. PUMPS. Built by 


“Over a year ago, we discarded soda acid type ex- Oren Roanoke Corp., 
tinguishers and equipped with INDIAN FIRE PUMPS Roanoke, Va. 
which give great satisfaction with only clear water. 
We use INDIANS on roof fires and building fires 
that look impossible for a small pump to 
handle, but they have always held the 
fire until a line could be laid and y 
in most cases, have the fire 
Send for latest out before the line is laid. 
INDIAN Our new truck came equip- 
FIRE PUMP ped with INDIAN FIRE 
catalog. PUMPS instead of the usual 
chemical extinguishers. We 
cannot praise the INDIAN 
too highly." 
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5 million acre logging operation” cuts costs with 
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Motorola 2-way Radio 


@ Keeps Contact @ Cuts Costs 
@ Speeds Operations @ Saves Time, Mileage 


@ Reduces Paperwork @ Helps Prevent Fire Loss 


Coordination is the key toa well-organized, effi- DISPATCHER at one of the base station relays in- 
cient woods operation—and more and more structions to one of 30 mobile radios, shown below. 
lumber companies in all parts of the country wa 
have found the practical way to integrate wide- 
spread units into a more profitable whole—with 
Motorola 2-way radio. 
Motorola binds together the central office, 
camps, mobile truck fleets, towboats, and the 
men who work the woods over an area that is 
often 175 road miles from the mill. Centralized 
radio communications give instant contact over 
the whole woodlands operation, cutting costs, 
saving time, and speeding production. 
Rugged dependability and top-notch per- 
formance, plus versatility and economy, make 
Motorola 2-way radio the favorite in woods 
operations. Timbermen know, too, that they 
can rely on Motorola’s trained nation-wide 
service organization to give their equipment 
expert attention and maintenance. Let a Motor- —_— Motorola Communications & Electronics, Inc. 
ola communications engineer in your vicinity po teehebeiy OF abmininan int 
give you the complete Motorola 2-way radio 4501 W. Augusta, Chicago 51, Ill. + Rogers Majestic Electronics Ltd., Toronto, Canada 
story soon! 


*Name in file 
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The Significance of Weather Modification 


to a Forester’ 


IN THE PROGRESS of science over the 
last 100 years, one generalization 
might be made—most progress has 
been made in our knowledge of the 
land, less in our knowledge of the 
of all of the atmos- 


Some 


sea, and least 
phere around and above us. 
call the last fifty years the air age. 
We think nothing of travelling 
from coast to coast by plane. There 
are many here who have been half 
way around the world and back, or 
even around the world. Sixty miles 
is now only a hop horizontally, but 
sixty miles vertically—that is a dif- 
ferent matter! Sixty miles above 
the earth’s surface or even six miles 
above, we enter a strange and most- 
Iv unexplored atmosphere. Air 
transportation as a medium of 
and the possibility of jet 
travel in the stratosphere have 
the attention of scientists 
on the many unknowns in this en 
out of 


travel 

focused 
vironment increasing dis 
tances and on the great supposed 
beyond the earth’s gravity 
New knowledge is 


void 
called ‘‘space.’’ 
developing rapidly. Many of us will 
see it reflected in a few vears not 
just in the ‘‘space man’’ comies but 
in our children’s school books. 
Why should a 
cerned about the atmosphere, es- 
the 


are 


forester be con 


pecially upper atmosphere? 
There practical 
sons, some of which have been pre- 


some rea 


sented by J. S. Barrows in his ar- 
ticle? describing the participation 
Fire Research group in a 
pioneering projeet with the Muni- 
talp Research Foundation and the 
Weather Bureau that will give us 


of our 


1Presented at the annual meeting, So 
ciety of American Foresters, Colorado 
Springs, Colo., September 1953. 

“Barrows, J. S. Lightning fire research 
in the Rocky Mountains. Jour. Forestry. 
m2 2845-847. 1954. 


a new understanding of the evolu 
tion and behavior of fire-setting 
lightning The for 
such knowledge was recognized by 
Many ad 


were 


storms. need 


foresters 30 years ago. 


ministrative studies con- 


ducted to track lightning storms 
and to define the areas in which 
they concentrate, Such studies were 
worth while and much has’ been 
learned. But there were too many 
gaps in basie knowledge of the 
physical relationships for either the 


physicist or the meteorologist to 
help us much in interpreting obser 
vations. Now some of these gaps are 
becoming closed and at last we have 
a chance to remove the mystery and 
to deal more effectively with the 
phenomena of dry lightning storms 
and lightning fires. 

The 


storms 


importance of lightning 
in the West 
the pattern of 


and weather with which we are all 


is only one 
aspect of climate 
concerned. Practicing foresters are 
as dependent as the farmer on cli- 
mate for 
growing trees and forage 


suecess in 
In fact, 
they are more at the mercy of the 
weather than the 
since the agriculturist has more op 
portunity to make artificial modi- 
fications of the micro-climate, par- 
ticularly in terms of the moisture 
supply. There is no need to remind 
you that local and general weather 
conditions determine the success or 
failure of both natural and 
ficial seeding of trees and forage 
plants, and the success of planting. 
Weather conditions determine rates 
of growth and species adaptation. 
They liabilities from 
floods, down, ice 
frost, and drought. 
limits and schedules to all kinds of 


and weather 


agriculturist, 


arti- 


determine 
blow breakage, 


They set time 


forest operations and uses. 
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A. A. Brown 
Chief, Division of Forest Fire Research, 
U. S. Forest Service, Washington, D. C. 


In research nearly all field ex- 
periments must take into account 
weather variations as one of the 
controlling variables. In forest fire 
research we are particularly con- 
scious of weather factors because 
both the liability to fires starting 
and the behavior and spread of 

directly controlled by 
elements. Much of the 
progress in forest fire control can 
be credited to the studies of weath- 
er-fire relationships as shown by the 
Harry T. Gis- 
borne, our late pioneer and explor- 
er in the fire-weather field. The fire 
danger rating systems and the de- 
velopment and use of fire-weather 
natural results of 
such research. Both are still im- 
perfect, but the daily dependence 
placed on them by fire agencies is 
convineing evidence of their im- 
portance to fire control. 


fires are 


weather 


contributions of 


forecasts were 


Harry Gisborne felt, as I do now, 
that we were just on the verge of 
new discoveries and developments 
in weather science, of importance 
to fire control that would dwarf 
everything that had gone before. 
He had two reasons. One was that a 
very important weather factor had 
been left out in the measurement 
and prediction of fire behavior— 
the degree of local atmospheric sta- 
bility in the vicinity of a going fire. 
The second reason was the new 
knowledge developing on cloud for- 
mation and dissipation. This offered 
a vista of things to come, where we 
might prevent lightning fires and 
perhaps exercise to some degree 
other desired forms of local weath- 
er modification. It is still too early 
to predict exactly how important 
new knowledge in these fields will 
help the forester in 1960, but the 





900 


prospects are promising. Progress 


has been made in relating instabil 
ity of the air to fire behavior. The 
article? by R. Keith Arnold and C, 
C. Buek the 
things we have learned from recent 
the 
Southeastern Station is making an 


vives vou some of 


research. George Byram of 
intensive study of the kinds of local 
air turbulence that cause dangerous 
fire behavior, and the Weather Bu 
reau is cooperating closely in an ef 
fort to identify criteria that can be 
such situations. 


used to forecast 


Progress in weather modification 


through cloud seeding is already a 
long and involved story, even 
though its history fOeS back only to 


1946. 


literature on this subject is avail 


Both popular and technical 


able from many sources. 

I shall confine the remainder of 
nontechnical 
the 
that will continue to make develop 


my comments to a 


summary of some of factors 


ments in this field of interest and 
potential importance to the forester 

The melting point of ice is 0 
Centigrade or 32° Fahrenheit, but 
this is not necessarily the freezing 
point of water or water vapor. As a 
consequence, water vapor in the air 
may, and often does, remain. in 
liquid form in a supercooled state. 
This has importance because pre 
cipitation in our middle latitudes, 
the temperate zone, is assumed to 
the 


vrowth of ice crystals to the point 


start with formation and 


where they yield to gravity and 
fall from a cloud as rain or snow 
Dr. Vineent Schaefer of 
Klectrie that 
not occur automatically until a crit 
ical 


General 
discovered this does 
temperature of 39° C. is 
reached, Between this point and 
0° C. lee 


on the 


erystal formation depends 
presence of suitable nuclei 
on which such ice crystals can grow. 
nuclei varies 


The number of such 


enormously in nature. In studies 
he conducted there were less than 
160 per ecu. meter of air 50 percent 
of the time. But 
high as ten million per cubie meter 
recorded. So the 
were found to be in the order of a 
million. The best of 


maximums of as 


were variations 


natural nuclei 


R. Keith and C. C. Buek 
culture or weather 


92:408-411 


SArnold, 
Blow-up 
problems. Jour. | 
1954. 


fires sily 
‘orestry 


are derived from clay, loess, vol- 
canic ash, and salt particles. They 
become effective at temperatures of 

12° ‘to 15° C. Other 
effective at 


common 
ones become —20° to 
30°. 

In a supercooled cloud of water 
vapor, dry ice pellets immediately 
produce a myriad of ice crystals 
because the dry ice temperature of 

78° C. cools the water droplets 
quickly below their critical tem- 
perature of —39°. This produces 
an abundance of natural ice nuclei 
though the 


for a fraction of a second. 


exposure is only 
One of 
search 


even 


Schaefer’s associates, in a 
for nuclei that would be more effee- 
than nuclei that 
oecur, hit on silver iodide as a nu- 
cleating agent because its erystal 
formation is nearly identical to 
that of the ice erystal. Silver iodide 
proved to be effective at ’ C. as 
compared to the 12° to —30° C. 
for most 
These are the dis- 
coveries on which cloud seeding eX- 


tive the common 


temperatures required 


natural nuelet. 


periments were based. They have 
led to 
cloud seeding and to much econtro- 


extensive commercialized 
versy as to their value in increas- 
ing precipitation. 

Experimentally, some striking 
results from seeding have been pro- 
dueed by both methods when deep 
cumulus clouds were seeded under 
the right combination of favorable 
The effects produced 
are then in the nature of a chain re- 


eonditions. 


action or trigger action, like start- 
ing a fire from a single spark. But 
so far neither complete measure- 
ment of existing factors nor control 
of results ean be assured in the free 
atmosphere. It is possible to over 
seed by providing so many nucleii 
that ice crystals cannot grow large 
enough to precipitate out. This re- 
lationship too has been applied by 
commercial cloud seeders in efforts 
to prevent rain. 


Under drought conditions when 


there is a scarcity of moisture aloft, 


there is no possibility of correcting 
the There 


must be a supply of moist air, and 


situation by seeding. 
cloud-forming must be 
operating to replenish it. When 
natural nuclei 


processes 


there are abundant 
present artificial seeding might con 
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ceivably reduce the chances of pre- 


cipitation rather than increase 
them. Under some conditions, silver 
iodide may oxidize in the air and 
lose its effectiveness. 

The numerous evaluations of 
commercial cloud seeding that have 
been undertaken by the Weather 
Bureau and others, throw doubt on 
the economie returns to the rancher 
and farmer of the methods now em- 
ployed. But evaluations are diffi- 
cult, conditions under 
which seeding of clouds has the best 


because 


chance of increasing precipitation, 
are also the conditions under which 
natural precipitation is likely to 
We have 
analysis of cloud seeding results 
over the Tillamook burn in Oregon, 
which is the only contract we know 


oceur. conducted an 


of that has been undertaken for the 
sole purpose of reducing fire dan 
ger. We found that kind of situa 
tion. 

Because of the popularity of this 
subject, the 
which commercial cloud seeding is 
being practiced, and the complete 
absence of any legislation or regu- 
lations dealing with clouds or with 
aloft, there have been 
many lively legal debates on the 
subject. Wyoming, Colorado, Ore- 
gon, Utah, and New Mexico have 
passed state laws on the subject and 


extensive scale on 


moisture 


other states are considering similar 
laws. 

viding 
mention were introduced last year. 
In the 83rd 
Congress a compromise bill 8-285, 


In Congress eight bills pro 
for regulation or experi 


but none was passed. 


now known as Publie Law #256, 
was passed and has been signed by 
the President. It provides for set 
ting up an advisory 
committee to be comopsed of the 


eleven-man 


Secretaries (or a designee for each 

of Defense; Agriculture; Com 
merce; Interior; Health, Educa 
tion, and Welfare; the Director of 
the National Science Foundation ; 
and five members from private life 
to be appointed by the President. It 
is the responsibility of this commit 
tee to make a complete study and 
evaluation of public and private ex 
periments in weather control for 
the purpose of determining the ex 
tent to the United States 
should experiment with, engage in, 


which 
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designed to 
weather The 
committee is to submit a final re- 
port and recommendations not later 
than June 30, 1956. Thirty days 
thereafter the committee will cease 


or regulate activities 


control conditions. 


to exist. 

effects of cloud 
seeding to date are given in a state- 
ment prepared in May 1953 by the 
American Meteorological Society. 


Conelusions on 


The Couneil of the American Meteoro 
logical Society has continued to keep in 
touch with the development of 
knowledge in the field of weather modifi 
cation and control. Although the scien 
tific haekground is still far from com 
plete, the Council, as a public service, 
statements as a 


elose 


submits the following 
summary of present knowledge of weather 
modification and control. They amplify 
and extend the similar statements issued 
by the Couneil on August 15, 1951. 

1. The seeding of a supercooled cloud 
with dry ice will usually convert at least 
1 portion of the cloud to ice erystals. Un 
der appropriate conditions such seeding 
will release variable amounts of precipi 
tation from fairly deep and active eumu 
lus clouds. Small, inactive cumulus clouds 
are usually dissipated when they are 
seeded with dry ice. Holes or valleys may 
be produced in supercooled layer clouds 
or supereooled fogs by seeding them with 
dry ice 

2. The injection of small water drops 
or salt particles into the bases of deep, 
warm (non-supercooled) cumulus clouds 
will usually release variable amounts of 
rain if the vertieal velocities in the clouds 
are substantial. Small, inaetive, warm 
‘umulus clouds may often be partially or 
‘completely dissipated by seeding them 
from above with certain materials; such 
may or not he accom- 
rain of extremely light inten 


dissipation may 
panied by 
sity. 
3. eases warm fog and warm 
stratus may be dissipated in restricted 
certain seeding agents other 
than dry ice or silver iodide, 
4. It is known that silver 
tals will convert supercooled clouds to 


In some 
regions by 
iodide erys 


ice erystals at temperatures below about 

5°C. It is therefore reasonable to ex- 
pect that precipitation might he released 
from supercooled clouds by silver iodide 
seeding. Experimental evidenee of posi 


tive results from silver iodide seeding is 
not yet as convincing as the results of dry 
ice seedings. Among the possible reasons 
for poorer results with silver iodide are 
the lower temperature required, the effeet 
of sunlight on the silver iodide and some 
uncertainty as to the infection of the 
proper region of the cloud. 

5. Cloud seeding acts only to trigger 
the release of precipitation from existing 
clouds. The release of substantial amounts 
of precipitation by either natural or ar 
tificial means requires the pre existence 
of an extensive moisture supply in the 
form of moist air currents and of active 
cloud-forming processes. For this reason 
the meteorological conditions most favor 
able for the artifiical release of precipita 
tion are very much the same as those 
which usually lead to the natural relesss 
of precipitation. This makes the evalua 
tion of the effects of seeding difficult and 
often inconelusive. 

6. Statistical analyses, by independent 

agencies, have failed to show that the 
monthly or seasonal precipitation over a 
selected target area has been significantly 
increased by ground-based silver iodide 
seeding. Although these studies do not 
preclude the possibility that the precipi 
tation can be increased they suggest that 
any increase has been relatively small. 
7. Present knowledge of atmospheric 
processes offers no basis for the belief 
that the weather or climate of a large 
portion of the nation ean be modified by 
cloud seeding. The results of experiments 
which have been conducted to explore 
such large-scale effects are considered to 
be inconclusive. Not all of the results are 
explainable in the light of present know] 
edge and further experimentation is de 
sirable. 


Such a 
discouraging to the enthusiast who 


statement must be most 
believes that we now have at hand 
the means of changing our climate 
the 
hope to 


to order, and to rancher and 


farmer who eliminate 


drought by such means. 

The major factors that affect our 
climate such as the sun’s radiation, 
the relation between ocean and land 
temperatures, and the great 
lonie air movements that emanate 
from the Bering Sea near the North 


eve- 


Pole are forces that are still beyond 


ee 


—— 
> hb Pb 


a0] 
the control of man by foresec- 
method. Nevertheless, 
tists have made progress in under 


any 
able scien 
standing the process of cloud for- 
and and the 
processes by which pre 


mation 
physical 
cipitation occurs. Only the practi 


dissipation 


cal uses to whieh such information 
can be put for human benefits are 
in doubt. These will emerge in due 
time if continued active experimen 
tation ean eontinue. Out 
is reasonable to ex 
and 


of sueh 
information it 
that 
observations will enable us to define 


pect continuing records 
just when and where cloud seeding 
can produce a desirable local effect 
Such effects might take the form of 
dissipating certain types of local 
thunderstorms before they have 
built up a dangerous lightning po 
tential; increasing the snow pack 
during the winter season on critical 
and on winter 
perhaps, on occasion, help 


watersheds sports 
areas ; 
ing on a forest fire at critical times 
by indueing local showers or by 
suddenly creating increased hu 
midities and lower temperatures ; 
and in net local in 


crease in rainfall to the benefit of 


some areas, a 


forest cover and water yield. 

Such possibilities of value to the 
land 
promising at this stage than the 
which much 
has already been invested in com 
mercial cloud 
our western country. The mysteries 


forest manager seem more 


purposes for money 


seeding throughout 
of air movement and storm develop 
ment are not yet completely under 
Progress in solving them is 
thing to whieh our 
men should contrib 


stood. 
a challenging 
own research 
ute and from which the practicing 
forester is hound to benefit 
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Trees and Taxes' 


A QUARTER of a century ago, the 
Allen, 
writing about private forest owners 
“They 


industry 


late forestry genius, E. T. 


sald, want to perpetuate 


their and either utilize 


their property or put it in good 
for sale to someone who 


Allen 


crystal ball gazing beeause, as the 


condition 
will’’(2 Of course was 
fire reeords show. forest protection 
was then hopelessly inadequate in 
the Pacifie Northwest Another 
fact of the times which precluded 
the practice of forestry in taxpay- 
ing ownership was that there was 
no more svstem to the assessing of 
forest 


tax system 


values on timber and land 


under the ad valorem 


than there is in most Oregon and 


Washington counties today 
Taxes and fire are surely the 
trouble twins of forestry 
Only since the advent of 


1941 forest 


tection been established at a 


tree 


farming in has pro- 
level 
which assures the long-term timber 
vrower a return on his investment 
Tree farms mean adequate forest 
efficient 
artificial reforesta 


protection, eutting prae 


tives, necessary 
tion and good wood utilization. An 
other tree farm requirement is sta 
ble ownership, and here is where 
taxation can gum up the works 
It’s that 


the assessed values on a section of 


pretty obvious when 
raise the taxes from 
$528 in 1907 to over $4100 in 1920, 


1 TOO percent increase in only 14 


timber could 


vears, no one could hold such land 
for long-term operation Hlow could 


anvone be interested in holding 


mature timber long enough or, put 
ting it another way, cutting it slow 


ly enough, to build up the age 


classes for continuous production 
when taxes were eating up the ae 


erual of stumpage values, and then 


some’ The age old theory in tim- 


ber counties was that schools, roads 


and other public improvements 


must be built from taxes on virgin 
forests ‘‘before all the timber is 
‘Adapted from an address before an 


nual meeting, The Truck Loggers Associ 
ation, Vancouver, British Columbia, Jan 


15, 19 


vone.’” With assessments and tax 
rates based on the practice, ‘‘let’s 
cet it 


ing,’’ virtually every county in the 


while the timber is stand- 


Douglas-fir region at one time or 


another jeopardized seriously its 
In fact 
did 


gage our veneration, just as we are 


own future what a prev- 


ious generation was to mort- 
mortgaging generations to come by 
our fabulous publie expenditures 
The 


pay ad valorem taxes, particularly 


today pressure for cash to 
during times when operating mar- 
vins were negative or very small, 
caused the too rapid harvesting of 
tens of thousands of acres of ma- 
timber for glutted 
markets. Thus, many counties lost 


ture already 
a principal part of their tax base, 
did away with their citizens’ jobs, 
and generally reduced business. 
Tree farming in sueh counties has 
a long, hard pull ahead of it. 
Timber assessment practices 
which failed to recognize that for- 
estry ean be practiced only with 
‘“wholesale’’ quantities of timber, 
forced in an earlier day a concept 
of ‘‘hiehest best 
in the timber business was the fast- 


and use.’? which 
est practical liquidation to put an 
end for once and for all to taxes, 


What an ut- 


terly ridiculous economic theory as 


risk and interest (4 
viewed by today’s timber values 
and forestry concepts! But it was a 
very practical view when the pub- 
lie was biting the hand that fed it 
by assessing mature timber at a 
rate higher than the values of tim 
ber on the stump or its commodi- 
ties in conversion could stand. Any 
bookkeeper knows. but the publie 
seldom realizes, that taxes add to 
the cost, and in the ease of timber 
at any given time its cost value is 
affected by accumulating taxes and 
The point is that taxes 
accumulating against stumpage in 


interest. 


increase its 
value, only its cost. Many timber- 
men liquidated their holdings be- 
cause of the 
effect of high assessed 


themselves do not 


disastrous economic 
valuations 
Ilighest and best use is not the- 
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Industrial 


oretical. It is explained simply as 
the use that prudent and experi- 
enced men elect to adopt, and de- 
velop with their owe money and 
find most rewarding. Today high- 
est and best use of forest land as 
expressed by a substantial major 
Pacific 


Northwest is long-term supplies of 


itv of landowners in the 


timber held for the maintenance of 
facilities, 
while attempting to build up ulti- 
mately a perpetual operation. To 


expensive wood-using 


accomplish this, such operators are 
now reducing their annual eut and 
purchasing outside timber supplies 
or tree-growing land. They are re 
taining their eut-over lands, invest 
ing large sums in artificial refores 
tation and protection, and 
developing by-product uses for left 


forest 


overs from both woods and mill 

all with an eye to future benefits 
These long-range objectives of tree 
stretching the old- 
erowth timber supply and helping 
maintain thriving 
payrolls. Sueh 


farming are 


industries and 
policy directly 
any 
produets constitute 


benefits the people in area 


where forest 
the major share of the eeonomy. 


because the real tax base in such 
earnings of 
It’s pretty 


obvious what the real tax base is in 


cireumstaneces is. the 
forest industry workers 


Washington and Oregon where the 
1952 


dollars 


value of forest products in 
was more than 1.8 billion 
This represents $475 worth of for 
est products for every man, woman 
and child and an annual payroll of 
nearly $700,000,000. 

With about half the forest land 
in Oregon and Washington in tax 
paving ownership, the growth. har 
vest and utilization of timber will 
always constitute an important 
part of the ad valorem tax base 
However, the value of the land and 
the timber growing upon it will 
never exceed on any basis the value 
of the tremendous payroll which 
the forest industries provide each 
vear. Actually, with Oregon rais 
ing most of its state revenue from 
a personal income tax, and Wash 
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ington from a retail sales tax, the 
ad valorem tax is used primarily 
for the maintenance of local gov- 
ernment. In both states some of the 
income and sales taxes are returned 
to local government as part of its 
Because of the 
importance of forestry and the for- 
est industries in the 
the Pacific Northwest, 
methods and 
consideration in 
rrowing 


regular revenue. 
economy of 
assessment 
funda- 
private 
timber investment. It’s 
strange—for half a for- 
esters have warned the public that 
forestry could be precluded by un- 


taxes are a 


mental 


century 


Wise taxation policies, but through- 
out the land such policies are stil! 
the day (1). Real 
progress has been made in forest 
although many 
taxation and 
solutions to the 


the order of 
protection, and 


have studied forest 


advanced many 
problem, it still is largely an un- 
antiquated 
valuation theory, old fashioned and 
ill fitting formulae and 


systematic jangle of 
uncorrel- 
ated assessments. 

Kor solution of the taxation 
problem confronting the Douelas 
Industrial For 
1951 
Rothery of Massa- 


fir industry, the 
Association engaged in 


estry g 
Julian E. 


Mr. 
chusetts, a nationally known tim- 
ber valuation engineer and forest- 
er, to make a study of assessment 
and ratios, taxation 
and the 


ment of timber and timberlands as 


procedures 


structure relative treat- 
compared with other classes of real 
property in Oregon and Washing- 
ton. In 1952 his study was pub- 


lished in a concise copyrighted 


volume (7). This work sets forth in 
simple and easily understandable 
prac- 
principles 


language current assessment 


timber valuation 


tices, 


practices, and demonstrates 
time affects the value of ma- 
ture immature timber. The 
Rothery study facilitated the ex- 
cellent start made by the State Tax 


Washington 


and 
how 
and 


Commission of which 
in 1952 issued an appraisal manual 
for timber and timberlands. The 
authors of the manual recognize 
the important element in timber 
vaiue when they say, ‘‘The value 
of timber which can be eut and de- 
livered currently differs consider- 
from the similar 


ably value of 


timber which, by reason of being 
inaccessible, must be held for fu- 
ture cutting. Timber cut currently 
will bring current prices and its 
value on the stump is directly re- 
flected by such prices. However, 
if the timber is not accessible the 
elements of interest on investment, 
accumulating taxes, uninsurable 
risks from fire, insects, windthrow 
unpredictable market condi- 
tions, all create a carrying charge 
must be deter- 
mining stumpage values. The long- 
er timber must be held, the greater 


and 


which allowed in 


conse- 


the carrying charge and, 
quently, the value whieh can be 
placed on the stumpage is lower”’ 


eRe 
The Tax Commission’s — assess- 
ment manual recognizes the effect 


of time on the value of timber, 
thereby realizing that timber which 
will be cut thirty vears from now, 
for example, is worth considerably 
less than timber which will be’ eut 
Nevertheless, the 
contains an opinion of the attorney 
general of the State of Washine- 
ton which says, ‘*For the purpose 
of determining the true and fair 
market value of timber as required 
by Amendment 17 to the Washing- 


today. manual 


ton Constitution, and assessing the 
timber at 50 percent thereof, tim- 
ber which is so situated that it is 
possible of immediate harvesting is 
worth no less by reason of the fact 
that the owner has elected not to 
harvest the same in the year of as- 
that he has 
elected to wait as long as 10, 20 or 
This 


statement means, if interpreted lit 


sessment, or even 


30 years before eutting.”’ 
erally, that no private owner in the 
State of Washington can practice 
forestry, because he eannot open 
up his timber with the roads neces- 
sary for harvesting and protection 
without ultimately making all his 
mature timber subject to retail as- 
sessments. This, of course, would 
promptly put him out of business. 

Forest industry in the Douglas- 
fir region wants neither subsidy 
nor preferential treatment. It 
wants merely the opportunity to 
hold its own land, practice forestry 
on it, and make a reasonable return 
on its investment, rather than have 
its timber growing costs multiplied 


9033 


by inequitable taxation and inter- 
Timber ownership and wood 
using Industries are part of each 
local community and expect always 
to share in the cost of community 


est. 


affairs. Tree farmers ask only the 
treatment aceorded other 
classes of real property. However, 


same 


they ask recognition by assessing 
authorities that even though their 
vrowing forests accumulate wood 
each vear, it is possible to derive 
income from them only periodical- 
ly and the time may vary from 25 
to 80 vears, This means that under 
tree farming the true cash value of 
both mature and immature timber 
discounted = to 
worth when assessing its current 
valorem taxes. It 
allowance 


must be present 
value for ad 
that 

must be made for interest, risk and 
taxes which must be paid while the 


means adequate 


trees are growing to revenue size 
It indicates clearly the principal 
difference between trees and other 
soil crops because the former must 
be grown in ‘‘wholesale’’ lots. 
Henee their value for either taxa- 
tion purposes or for sale is a whole 
sale price, because a tree farmer 
cannot harvest all his trees in one 
or two years 

County assessors are greatly con 
fused today by the fantastic prices 
bid for 
compared with the assessed values 


rovernment timber when 
on their rolls for privately owned 
What they overlook 1s that 
a government timber sale of one or 


timber. 


two vears’ duration is a ‘‘retail’’ 
transaction. These retail purchases 
can be bought for a_ relatively 
small down payment with most of 
the purchase price being paid out 
on the basis of *‘pay as you cut.’’ 
The government furnishes the fire 
protection and carries all the risk, 
On the other hand, when one buys 
10, 20, 30 or more years’ supply of 
timber from a private owner and 
fully expects to furnish fire pro 
tection, pay interest and ad valor 
em taxes, and uninsur 
able risk to all or part of his in 
vestment, he must discount ade 
quately to determin what he can 
afford to pay for such timber. The 
Rothery study outlines the prin 


ineur the 


ciples involved in this calculation 
and shows clearly by simple arith 
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metical example how it is done. 
Another substantiation that gov- 

re- 

tail’’ is that eurrent O&C sales in 


ee 


ernment timber sales are at 
Oregon average less than 2 million 
board feet and the average Forest 
Service sale in the Pacifie North- 
west is only about twice as large. 
Private sales often run from 50 or 
billion 
The market price for 
transactions takes 
into full consideration the necessity 
for discounting adequately for in- 
terest, taxes, fire protection, and 


60 million up to several 


hoard feet 


such wholesale 


risk 

In addition to the ad valorem tax 
discussed 
previously, a forest landowner does 
have the opportunity of classifying 
his lands under the Reforestation 
Act in Washington or the 
Kee and Yield Tax Act in 

These acts are very sim- 
ilar in that they allow a landowner 
to have immature timber and eut- 
over lands classified under the acts 
which takes them off the ad valo- 
rem rolls 


° 


ior a 


system which has been 


Tax 
l“orest 


Oregon 


In Oregon the act e¢alls 
fee on the land of 5 
cents per acre per year west of the 


fixed 


Cascades and 2'5 cents on the east 


side. In Washington the law pro 
vides an assessed valuation of one 
lollar per acre in the Douglas-fir 
region and 50 cents per aere in the 
pine region, with the current mill- 
rr 

rhe 


annual tax on the land in 


age levied against that value. 
average 
western Washington has been about 
Under both of these 
timber is 


$ to 5 cents 


statutes when harvested 
from classified lands a yield tax of 
12! percent of the 


of the stumpage is payable. 


value 

The 
stumpage value is appraised by the 
forester. In Oregon the 121% 


market 


state 
percent yield tax is effective imme 
diately upon classification, where 
Washington it 


tive tax of 


as in is a cumula 


one percent a year for 


the first 12 and thereafter 


12% percent. 


years 


Actually, there has not been too 
land classified under these 
two statutes despite the fact that 
they have been on the books since 
1929 and 1931 in Oregon and 
Washington respectively. There 
are several reasons for lack of in- 
terest in these yield tax proposi- 
Many forest landowners 
have felt that the 1214 percent 
yield tax is too high a proportion 
of the total return from man- 
vrown stumpage. Others feel that 
until a landowner’s policy for 
holding his property has been de- 
termined, classification constitutes 
a cloud on the title, which would 
be disadvantageous in the event of 
The acts eall for a compli 
cated bookkeeping procedure which 
Until 
valua- 
tions on cut-over land have been so 


much 


tions. 


sale. 


adds to a landowner’s costs. 


recent years the assessed 


nominal it was more economic to 
leave lands under the ad valorem 
system than to request classifica- 
tion for yield tax treatment. Many 
assessors feel the policy of the state 
legislature in adopting yield tax 
legislation has set a floor of assessed 
valuation on cut-over land. This is 
unfortunate, because it is driving 
the assessed valuation of immature 
timber and eut-over land up rather 
sharply at present. The Rothery 
study investigated this proposition, 
as did the Industrial Forestry As 
sociation the previous year. The 
latter study, which sampled every 
western and 
Washington, found there was little 


county in Oregon 
system to the assessing of values on 
immature timber (5, 6). One would 
expect increasing assessed valua 
tions with increasing age and hence 
value, but, except for the large 
number of samples in the study 
which showed a very slight corre- 
lation of ascending value with as 


RRS 


JOURNAL OF FORESTRY 


cending age, it was readily appar- 
ent there was little system to the 
whole procedure. 

Because assessors are just begin- 
ning to assess values on the basis of 
a systematic procedure, it seems a 
bit early to suggest it, but it is the 
writer’s opinion that ultimately the 
only equitable means of taxing for- 
est land under the ad valorem sys 
tem, or a substitute for it, is on 
the productive capacity of the land 
itself. In other words, taxing its 
ability to grow timber. Whether 
this should be done by means of an 
annual which is probably 
more from the county 
standpoint, or by a yield tax at the 
time of severance, has yet to be 
worked out. It is the biggest single 
problem confronting the tax com- 
missions in Washington and Ore- 
von today. It is their responsibility 
to maintain in private ownership 
the better half of the timber-grow- 
ing eapacity of two states whose 


levy, 
desirable 


forest industries support 50 per- 
cent of their economy. 
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What’s in a Name? Notes on 
Pseudotsuga menziesii 


Ir HAS been humorously suggested 
that plant taxonomists have as 
their principal objective the upset- 
ting of well-established names. 
Western foresters recently 
heen 


have 
to ponder this 
statement and to wonder if it might 
he true! Why, we ask, must Doug- 
las-fir lose its well-known specific 
name of tarifolia, suddenly to be- 


given cause 


come menziesii? 

This was almost as much a shock 
to us as it would have been to have 
our good friend Paul Bunyan turn 
up to work one morning with the 
new handle of Joe Doakes. Rumbl- 
ings of the ‘‘Law of Priority,’’ the 
‘‘TInternational Code,’’ and the 
‘“Check List’? have done little to 
satisfy the aroused curiosity (or to 
offset the dissatisfaction) of brush- 
monkey or scientist. 

Born of this curiosity, this paper 
briefly explores some of the more 
important changes in nomenclature 
that have occurred between the 
1927 and the new, 1953, U. S. For- 
Check List, and at- 
tempts to see if the Paul Bunyans 
of the plant kingdom should be al- 
lowed to have their names changed 
at all. Beeause most of the recent 
controversy is centered around the 
Douglas-fir name change, consider- 
able attention is given to the ‘‘ Law 
of Priority,’’ and to what the writ- 
er feels is an abuse of this law. It 
is hoped that foresters will be en- 
couraged through this review, to 
actively urge further stabilization 
and uniformity in nomenclatorial 
procedure. To this end, some recent 
proposals are reviewed, and it is 
suggested that the Society of Amer- 
ican Foresters give consideration 
to sending an instructed delegate 
to future sessions of the Interna- 


est Service 


tional Botanical Congress. 


The New Check List 


The confusion which might result 
from widespread non-uniformity 
of tree names used by U. S. for- 
esters can be envisioned with little 
tax on the imagination. And recog- 


nizing that uniformity is desirable, 
one cannot question the worth of 
such a publication as the U. S. For- 
est Service Check List of Native 
and Naturalized Trees, by Dr. ®. L. 
Little (19). After the first shoek 
of finding some of the old names 
changed, it is not hard to accept 
the standardization which it af- 
ords, and the volume is a weleome 
addition to any forester’s library. 

It is unfortunate that a book 
dedicated to uniformity must reject 
several familiar names, replacing 
them with others which were not 
applied in Sudworth’s 1927 Check 
List. Of the important trees, how- 
ever, just one genus (the hickories) 
and only a few species and varietal 
names are changed. We can hope 
that these changes for the 
most part, serve to reduce much of 


will, 


the confusion which one encounters 
in our present forestry literature. 
Some of the changes concerning the 
more important commercial trees 
Table 1. 


reasons 


are listed in 
the given 
changing the names (Table 1), 


for 


and 


From 


from a similar table of generic 
changes appearing on page 21 of 
the Check List, it is obvious that 
there are numerous possible justifi- 
cations, or motives, which may be 


considered valid. The legality of 


TABLF 1.- 


SomMm CHANGES IN NOMENCLATURE APPEARING IN THE 1953 U, 


M. Pierovich 


Corvallis, Oregon. 


John 


these reasons is determined by in 
terpretation of the International 
Code of Botanical 
(11) which is, itself, subject to re 


Nomenclature 
vision at each Botanical Congress 
New proposals intended to increase 
uniformity in plant nomenclature 
have made progress in the elimina 
tion of needless changes. However, 
it is not universally agreed as to 
what constitutes a reasonable 
change. A starting place for evalu 
ating the changes made might well 
be a consideration of the purpose 
which is to be served. In the see 
tion following, only one change has 
been considered out - of - bounds 
when the test of purpose was ap 
plied. 


Reasonable Changes in the 
New Check List 


Of the seven name changes which 
are listed in Table 1, 
that of Pseudotsuga 
(Mirb.) Franco, appear to 
constructive and to be 
based upon prudent interpretations 
of the International Code. In these 
the Forest Serviee has followed the 
Code to (1) eliminate a superfluous 
name; (2) eliminate the eonfusion 
with the various spell 
and one 
whieh was never validly published ; 


all, except 
menziesii 
serve 


purposes, 


associated 


ings of a generic name 


S. Forest 


SERVICE CHECK LIST. 


1953 List 1927 List 


Betula alleghaniensis B. lutea 


Britt. 


Carya Nutt. Hicoria Raf. 


Pinus elliottii Engelm. 


Pseudotsuga menziesii taxifolia 


(Mirb.) Franco 
Quercus michauzii Q. 
Nutt. 


3ritt 


prinus I. 
. montana Willd. 


Quercus prinus I. 


Quercus rubra IL. 


Michx. f. 


. caribaca Morelet. 


(Poir.) 


Q. borealis Michx. f. 


Common name Reason changed 


birch Technieally super 
fluous & a nomen 


illeqit. 


vellow 


Conservation under 
Int’l] Code to elim 
inate confusion. 


hickory (genus) 


New information 
resulting in revi 
sion. 


slash pine 


Douglas-fir Law of Priority. 
Faulty interp. of 
Linne. Return to 
original names. 
Faulty interp. of 
Linne. Return to 
original names 
Faulty interp. of 
Linne. Return to 
original names. 


swamp chestnut oak 


chestnut oak 


northern red oak 





(3) introduce information ; 
and (4) effect, 
oaks, a simplification by restoring 
original names for species which 
have become confused through in- 
terpretation of the very brief de- 
scriptions of Linnaeus (12). 
With regard to the second point 
it is interesting to note that Sud- 
worth (25), in the 1927 Check Last, 
adopted the name Hicoria Raf. for 
the hiekories, using the older name 


new 
in the ease of the 


and the one valid under the now 
obsolete ‘‘ American Code.’’ In this 
ease, however, the International 
Botanical Congress rejected Rafin- 
naming and _ conserved 
Carya which had been used later 
by Nuttall (20). In an article in 
the American Midland Naturalist, 
Little (7.3) has presented an inter- 
esting history of the two names in 
detail, and has clearly shown am- 


’ 
esque S 


ple reason for rejection of Hicoria 
Raf. ; 
eight spellings. 
ure to make a valid publication of 
the name, and his own usage of 
different spellings (e.g.: 
Hicorius, 1817; Ilie- 


made acceptance by his 


there appeared, in all, about 
Rafinesque’s fail- 


several 
Seoria, 1808 ; 
oria, 1838) 
contemporaries unlikely. 

The new information (point 3 
the change for 
slash pine from Pinus 
Morelet to Pinus elliottii Engelm. 
has been presented in an article by 
Little Dorman (78) in the 
JOURNAL OF FORESTRY, 
1952. In this article 
(/) is credited with first deseribing 
the species as distinet in 1880. The 
other 
varia- 


which resulted in 


caribae a 


and 
December 
Engelmann 


authors also cite several 


workers who observed the 
tions upon whieh this species is 
recognized. They include descrip 
tions of both P. caribaea and P. 
elliottii, with a key to identification 
This 


change then is not a result of ma- 


of species and varieties 


neuvers within the intrieacies of 
plant nomenclature, but is the out- 
growth of field investigations which 
confirm distinetions between Cari- 


bean and slash pines 


A Needless Change Due to the 
Law of Priority 


The Check List has been subject 
Haddock 


to some criticism (see 


‘Points of View’’ in the 
February, 1954 JOURNAL or For- 
ESTRY) for acceptance of Sequoia 
gigantea (Lindl.) Deene., ‘‘. in 
the interest of uniformity and eli- 
mination of confusion in names 

..’’ despite its illegality due to 
a prior name, when on the other 
hand, priority was considered justi- 
fication for the change for Douglas- 
fir. Although we may argue that 
this treatment was one-sided, may 
we not more profitably consider 
amending the Code to overcome 
such difficulties? Before discussing 
some proposals which have been 
made toward this end, it seems well 
to examine the extreme efforts mis- 
spent by Franco in establishing the 
priority. The reader is enjoined to 
apply the test of ‘‘to-what-pur- 
pose’’ to the result. 


8] in 


This section attempts to collect 
and summarize the arguments of 
two botanists, appearing over a 
period of four years (1950-1953) 
and in three publications, relative 
to the legitimate scientific name for 
Douglas-fir. The intricate nature 
of the bibliographie citations and 
the duplication of specifie names 
do not lend themselves to casual 
reading. In substance, the follow- 
ing diseussion shows (1) how, un- 
der the International Code of Bo- 
tanical nomenclature, the specific 
name taxifolia is invalid for Doug- 
las-fir due to its use in earlier, 
identical name combinations, the 
earliest of which applied to a dif- 
ferent plant, and (2) that a new 
combination utilizing the specific 
name menziest is valid. 

When a systematist finds a here- 
to-fore forgotten name with an ear- 
lier date of publication than that 
of the name now in use, he may, if 
he wishes, under the International 
Code, Article 16', publish a revi- 
sion. This ‘‘Law of Priority’’ 
makes possible the attributing of 
credit to the first person who legiti 
mately describes a genus or species, 
and is ideally a satisfactory de- 
Certain difficulties are, how- 


vice. 


Par. 3, Art. 16: ‘* For any taxon be 
low the rank of genus the correct name 
s the combination of the generic name 
with the earliest available legitimate 
epithet or epithets validly published with 
the same rank.’’ 


JOURNAL OF FORESTRY 


ever, encountered as in the ease in 
point. 

In 1950, Joao do Amaral Franco 
(5), of Portugal, introduced two 
plant names not listed in Index 
Kewensis (10). Of these, one was 
Pseudotsuga menziesti, a new com- 
bination based up what he consid- 
ered to be the legitimate 
name, Abies Mirb., for 
the species we call Douglas-fir. His 
argument for the acceptance of this 
that Abies 


oldest 


menziestt 


name was taxifolia 


(Lamb.) Poir., upon whieh Pseu- 
dotsuga taxrifolia (Poir.) Britt. had 
been based, was invalidated by the 
prior date of Abies tarifolia Desf. 


which did not deseribe the tree we 
know as Douglas-fir. 

Dr. Elbert L. Little, Jr., (17 
writing on the ‘‘Genus Pseudot- 
suga in North America’’ in Leaf 
lets of Western Botany for April 
1952, rejected Franco’s ecombina- 
and retained Pseudotsuga 
(Poir.) Britt. as a valid 
name for Douglas-fir. Little main 
tained that since ‘“‘. . . it is not 
known which name had priority in 
1804, Abies tarifolia Poir. or Abies 
tarifolia Desf., the former should 
be accepted by established custom 


tion, 
taxifolia 


\o 99 


(Art. 5). 

Undaunted, Franeo (6), in Au 
gust 19538, 
“On the 
Douglas Fir’’, in 
plained arguments for the reten 
Portions 


published an article, 


Nomenclature of the 
whieh he ex- 


tion of his combination. 
of these are abstracted as follows: 


The oldest publication of the name 
Abies tarifolia I found is in a very 
rare book, entitled Tableau de |’ Ecole 
de Botanique du Jardin des Plantes 
de Paris; ou catalogue general des 
plantes, ordres, genres et especes, 
d’apres les principes de la methode 
naturelle de A. L. Jussieu. Par un 
botaniste., published in Paris in the 
year VIII of the French Republiean 
ealendar (1800) . .. In that book, 
Abies tarifolia employed for European 
Silver Fir, is a nomen nudum, as well 
as all other quoted plant names. Later, 


2Art. 5 Int. Code Bot. Nom.: ‘‘In the 
absence of a relevant rule, or where the 
consequences of rules are doubtful, es 
tablished custom must be followed.’’ 

3Nomen nudum: ‘‘a plant name pub 
lished without any description or figure 
and hence which cannot be tied in with 
assurance to any plant group. Nomina 
nuda are very properly rejected by all 
codes.—Dayton (1) 
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Abies taxifolia was published by DU 
TOUR in Nouv. Dict. Hist. Nat. 20:114 
1803) for the first species of the ar 
ticle SAPIN, referred to the generic 
name Abies, in the following way: 

‘‘SAPIN COMMUN, SAPIN 
AGENTE, SAPIN BLANC, SAPIN 
A FEUILLES D’IF, Pinus picea 
Linn.: Abies alba Mill.; Abies tai 
folia Mus*; tres grand arbre Pid 

. It is difficult to decide if in this 
quotation DU TOUR meant to quote 
the name Abies taxifolia as the adopted 
name or as a synonym, but in view of 
the element of doubt I think it wisest 
to adopt it as validly (though illegiti 
mately published. However, from 
what will be explained further on, it 
seems unnecessary to spend more time 
with the matter. 

In Tableau de l’Eeclte de Botanique 
duo Museum d’histoire Naturelle, by 
DESFONTAINES, published in Paris 
in 1804, the name Abies tarifolia ap 
pears on page 216, but is here followed 
by the synonym Pinus picea L. Thenee 
Abies tarifolia published 
in this book 


was validly 


To this point, Franco has pre- 
sented evidence of the first known 
(though illegitimately published) 
uses of Abies tarifoltia, and of its 
further use by Desfontaines in 
1804, referring to Pinus pieea Ia. 
Following further discussion con- 
cerned with the work of Mirbel, he 
comes to the name Abies taxtfolia 
assigned by Poiret (22) to the tree 
Douglas-fir, in La- 
marck’s Encyclopedie Methodique 
Botanque, VI. Poiret therein gives 
a deseription upon Pinus 
tartfolia Lamb. which had _ itself 
been assigned to our Douglas-fir. 


we know as 


based 


’ranco says of this: 

... This last name (i. e. P. tari 
folia Lamb.) is illegitimate as it is a 
later homonym® of Pinus  tazifolia 
Salish... ,... @ new name for 
Pinus balsamea L.. Abies tasxifolia 
cannot therefore be taken as a 
combination, but could be legiti 
mated as a new name if there was no 
older homonym. 


Poir. 
new 


It is about this point, ie., the 


question of an older homonym, that 
the crux of the issue between Little 


(17 ) 
its origin, 


found 
that 
legitimate 


Franco (5 & 6) 
Little contending 
remained a 


and 


tarifolia 
*NMus.’’ here, according to Franco 
('), used as an abbreviation for Museum 
d’histoire Naturelle de Paris. Little (7? 
questions the validity of such a citation, 
is a violation of articles 40 and 37 bis. 
5fTomonym: ‘*The name for a 
different plant; a specific or generic 
name untenable because preoccupied. For 
example, the generic name Pinus would 
homonym, and untenable, if ap 
other group of plants 
Dayton (7 


same 


he a 
plieable to any 
than the Pines.’’ 


name because it was based upon a 
combination which should be ac- 
cepted by custom although its pri- 
ority was not certain, and Franco 
arguing that tarifolia was illegiti- 
mate because of the prior appli- 
cation by Desfontaines (3) of this 
name to another plant. 

In his 19538 Franco 
(6) sets out to prove that of Des- 
(describing another 


argument, 


fontaines’ 
and 
Douglas-fir) publications, Desfon- 


tree Lamarck’s (deseribing 
taines’ was the first, and therefore 
invalidating, use of Abies taxrifolta. 
Stating that, ‘‘though both Desf. 
Tabl. and Lam. Encycl. Meth. Bot. 
6 bear the year 1804 on the title 
page, this last could not have been 
published before 1805... ,” Fran- 
co then lists three reasons to sub- 
stantiate this. These may be sum- 
marized as follows: 
‘*] Exact bibliographie quotations (by 
Poiret) of the first volume of VAHL, 
Enumeratio Plantarum . published 
at the end of the year 1804 ..., 
‘2 Exact bibliographic quotations of 
the Ist volume of PERSOON, Synop 
sis Plantarum, published after Mareh 
1805, made by Poiret ? 
(1805) 
is cited as quoting the questioned 
6th Lamarck as 
‘(ined.)’’ or unpublished. Franeo 


and -3- in which Persoon 


volume of 


says, ‘‘From this quotation, 

. it seems clear that its publica- 
tion could not antedate that of 
Persoon, Syn. Pl. 1.7’ 


One cannot help but speculate 
here if the works of Vahl (26) 
and Persoon (21) might them- 
selves have been unpublished 
when cited by Poiret. It would 
seem possible too that Poiret’s 
work might well have been “ined.” 
when cited by Persoon, but that 
it could have been published by 
the time Persoon was printed. 
What then is there to protect us 
from returning to P. taxifolia 
(Poir.) Britt. if these possibilities 
should become known fact? In 
other words, how many times 
could the hair be split? 


ITowever, under the Code and in 
light of the foregoing argumenta- 
tion, the new combination Pseudot- 
menziesu. (Mirb.) Franco, 
‘* based on the oldest legitimate 


suqda 


name for the species, Abies men- 
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siestt’ Mirb. in Mem. Mus. Hist. 
Nat. (Paris) 13:63, 70 (1825),”’ 
must be taken as valid. As such, 
it appears in the U.S.F.S 
Check List. 


new 


Proposals to Further 
Stabilize Names 


From the tangle of bibliographic 
citations in the previous section, we 
can extract at least two things: (1) 
a great deal of digging was done to 
form a new combination for the 
scientific name for Douglas-fir; (2 
we are faced with a new name for 
a species which been 
known by another. Logically, the 
quest ion of ‘* What 
evained ?’? comes to mind. 


has long 


has been 

Instead of elimination of confu- 
sion, mild chaos has resulted, for 
example, resolutions by the Colum- 
bia River and Puget Sound See 
tions of the S.A.F. to ignore the 
new name. 

It is especially unfortunate when 
a ‘‘system’’ becomes the instrument 
for confusion in an applied field 
which it should serve. Pseudootsuga 
tarifolia (Poir.) Britt. has 
been in use by foresters and bota 


long 


nists, and because of the eommer- 
cial importance of the 
changes in its nomenelature 


species, 
may 
be felt on a wider plane than that 
of the But it 
hoped that a good cause will be 


taxonomist. is to be 
served by what has happened to our 
old friend tarifolia. The interest 
aroused by the change may give 
impetus to more active considera 
tion of some proposals designed to 
further stabilize plant names. 


Relative to the Law of Priority 


This paper has dealt at length 
with a result of the ‘‘Law of Pri- 
ority,’’ and it is logical that we 
should consider this law as an area 
of present misuse. The three pro 
posals included in this section, al 
though failing to pass in previous 
the International Bo 
Congress and not under 
consideration at this year’s Con- 
cress, are of interest to those of us 
who would like to see an end to 
needless changes. 

Nomen Extinctum (A name dead 
so many years, will remain dead 


: ‘ 
sessions of 


tanical 
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Little (/4 1948 of the 
problem of reviving older names, 


said in 
Perhaps the simplest would be 
the establishment of a. gentle 
not to take up 
these old names ’? But he con 
As the temptation to 


men’s agreement 


tinues 
revive an old name is great, volun 
tary agreement seems unlikely as a 
With mind, he 


solution.”’ this in 


proposed that a name more than 


100 years old, not subsequently ae 
vepted as valid, be rejected as a 
nomen exrtinctum if it is an earlier 
synonym or homonym of any other 
accepted name currently in use. 
This proposal, probably the sim 
plest, has not been accepted, but 
might become a part of the Code 
f submitted with such backing as 
our Society and others could offer. 


Nomina Specifica Conservanda 
In substance, a cheek list.) —An 
ail-inclusive list to be known as 
the Nomina specifica conservanda 
has been proposed and is strongly 
backed by the laity. This would 
be THE LIST, changed only by 
vote of the Congress. Among other 
objections, argue many opponents 
of this proposal, the tremendous 
proportions of such an undertaking 
would be prohibitive 

Vomina NSpecifica Re jicre nda 
Conditional rejection of an older 
name Dr. T. A. Sprague (24) in 
September, 1951, opposing the con 
servation of species, suggests an al 
ternative method, the nomina spe 
cifica rejicienda. Sprague points 
out that such a device would per 
mit the conditional rejection of an 
older name, previously overlooked, 
and the retention of the name cur 
Ile suggests that an 


Plant 


rently in use 
International Bureau of 
‘Taxonomy would make possible de 
cisions relative to the acceptance 
or rejection of The 
failure of this proposal at an ear 
attributed by 


such names. 


Congress 18 


lier 


Sit is significant that Little, although 
foreed to accept Franco’s change, has 
had much to say about digging up old 
names. See also References 15 & 16 by 
him under cited literature. 

Of further interest are viewpoints on 
nomenclatorial difficulties as 
by foresters William F. Harlow 
by William H. Dayton (2). 


expressed 
1) and 


Sprague to inadequate prepara- 


tion 


Relative to New Information 
About Genera and Species 


Another area which deserves at- 
tention in an applied field such as 
affecting 
transference of 


ours is the legislation 
changes and the 
generic and specific names as new 
information on anatomical or cyto 
logical structure comes to light. As 
new species are determined, and 
as old ones are eliminated or are 
merged (either through evolution- 
ary changes or through the appli- 
cation of new knowledge), it be- 
comes necessary to find new classi- 
fications for them. Dr. H. A. Glea- 
son (7) has said of this, ‘‘ At pres- 
ent we do not know how to refer 
such plants to a place in our legis- 
lated categories, or how to give 
Most of 
taxonomy 


them appropriate names. 


the confusion in (is) 


caused by plants of this nature.’”? 

One of the more promising pro- 
posals related to these problems 
is that made by M. B. Raizada 
(23), in October, 1953, which is re- 
produced as follows: 


Proposal: 

In order to avoid confusion and to 
much trouble fer a number of 
years to come, I propose the following 
amendments to the new regulation un 
der paragraph 3 of Article 42: 

a. Names published by mentioning 
the older species to be transferred to 
a new should be considered 
valid: ‘ 

b. Names published by the same 
method as Polyalthia of the Genera 
Plantarum, where the older names have 
not been mentioned, to be considered 
as not validly published at all. 

ce. On and after a certain date to be 
fixed by the next botanical congress, 
only combinations actually made, i.e. 
typographically expressed, to be con 
sidered as valid for the future without 
retroactive effect. 


Save 


genus 


At this writing it is not known 
what action has been taken by the 
Congress, but if this proposal is 
adopted, we can at least hope to 
trace the changes as they occur 
without the considerable research 
which this might otherwise entail 


7Probably the most confusing area is 
in the realm of the horticulturist, who 
feels that new varietal names are neces 
sary for the minute differences brought 
about by hybridization 
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Conclusions 


It can be coneluded from what 
has been considered that efforts are 
being made to get more system into 
systematics, and that we need not 
throw up our hands in disgust with 
the idea that the ‘‘systematists 
have as their main object the up 
setting of well established names!’’ 
May we not also conelude, that as 
foresters who deal with plants sub- 
ject to nomenclatorial changes, we 
should be sufficiently concerned 
with the legislation of the Interna- 
tional Code of Botanical Nomencla- 
ture to urge, through our Society, 
the adoption of proposals to mini- 
mize current difficulties? 

The writer does not wish to sue- 
gest more than that certain action 
is indicated. This might be the 
passing of a resolution (or resolu- 
tions) backing proposed changes in 
the Code, and the sending of an in- 
structed delegate to the Congresses. 
This action should at least 
tribute to an appreciation of the 
needs of those who must apply tax- 
onumy in their work, and could 
cenceivably influence a favorable 
vote. Although the reviving of Lit- 
tle’s Nomen Exrtinctum proposal, 
or of one to serve a similar cause, 
is now too late for action at this 
vear’s Congress (July), it would 
seem that the Society should lay 
plans now for future aetivity in 


con- 


this and other areas of taxonomic 
legislation. 
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Although winds of hurricane force are always anathema to the forester they 


sometimes turn up valuable data that fills in blank spaces for the historian 


An example of this is the great gale of 1222 which toward the close of that 


year caused havoc in the forests over almost the whole of 


England. 


The windfall in the Royal Forests was so considerable that King Henry IT] 


issued orders to his forest officials not to interfere with any of the prostrate 


trees or broken branches until further orders and at once to proceed to draw up 


a careful valuation of 


their worth. 


The King’s correspondence with his foresters regarding this inventory of dam 


age provides the only extant list of certain Royal Forests of the period, thus 


giving J. Charles Cox, author of that valuable study, “The Royal Forests ot 


England,” information not otherwise available. Some forty-one forests suffered 


very serious damage. 


that period. 


Altogether there were some 64 of these Royal Forests at 


The King instructed the sheriffs of the counties in which the forests were, to 


place all money accruing from the sale of the windfall in some religious house 


within their jurisdiction, there to await further orders, and to place with it a 


roll giving full particulars of the sales, drawn up by a specially appointed clerk. 
Taken from J. Charles Coa, The Roval Forests of England, London, 1905. 


R. P. Hlotpsworrr 
University of Massachusetts 








Recreational Facilities: A Potent 
Public Relations Force in Forestry’ 


Manaarrs of public and private 
forest lands face several problems 
in bringing growing tree crops to 
economic and silvicultural matur- 
ity. These involve both physical 
and psychological considerations. 
Protection from fire, insects, and 
disease heads the physical list be- 
cause it requires major capital in- 
vestments and continued annual 
expenditures, and is complex in 
treatment. 

Although insidious and deadly 
killers, insects and disease usually 
can be controlled or minimized by 
employing various silvicultural 
cutting systems or depending on 
chemical treatment. Silvicultural 
methods include sanitation and 
salvage logging to remove killed 
trees or those susceptible to at- 
tack. Insect epidemics sometimes 
also can be minimized or stopped 
by aerial spraying. These treat- 
ments have a common feature. 
They depend upon the application 
of a known science or technique 
which is almost completely under 
the control of the forest manager. 
He can do what he wants to do 
when he desires to do so. The de- 
gree of control is almost in direct 


proportion to the intensity of 
treatment. 
Protection from fire is not so 


completely under the forest man- 
ager’s control. It involves the 
evaluation, treatment, and control 


of two factors: hazard and risk. 
Other than that caused by blow- 
downs or insect epidemics, the 
hazard condition usually is one 


the forest 
through his logging or other ae 
tivities which disturb the original 
vegetal cover. The amount of fire 
feeding logging residue so created 
is partly under the control of the 
manager, because it varies accord 


created by manager 


1Paper presented before the Division of 
Forest Recreation, annual meeting, So 
ciety of American Foresters, Colorado 
Springs, Colo., September, 1953. 

2At the time this article was written 
Mr. Arnst was consulting editor of West 
ern Conservation Journal, but has subse 
quently become managing editor of The 
Lumberman 


ing to his cutting plans, degree of 
utilization, and intensity of road 
development. 

Fire risk, however, involves caus- 
ative agents that may be beyond 
the control of the forest manager. 
Principal causes of fires include 
lightning, debris burning, logging 
operations, and the public in its 
use of forest lands for hunting, fish- 
ing, berry picking, hiking, camp- 
ing, or sightseeing. Nationally, 
the percentage of man-caused for- 
1952 amounted to 73 
Incendiarists caused 33 
of the fires and smokers 
each 20 


est fires in 
percent. 
percent 
and 

cent. 


debris burners per- 

The forest manager cannot stop 
or control people from. starting 
fires. He finds himself in the posi- 
tion of asking people not to start 
fires. He must therefore win pub- 
lie understanding of why fires are 
destructive a they cause 
economie ard onal losses. 
Creating public 
forest fires are bad is a psychol- 
ogical problem. A suecessful ef- 
fort in that direction is being 
made by the Keep America Green 
program, sponsored by American 
Forest Products Industries in 35 
states. Full publie cooperation is 
the only real solution to a more 
effective reduction of fire risk 
from man-caused sources. 

The private forest manager 
needs a still different kind of pro- 
tection. He must be assured of 
a favorable economie climate 
throughout the rotation period of 
timber crop. He must have 
fair and equitable taxation on the 
growing tree crop, minimum fed- 


~onseiousness that 


his 


eral controls on privately owned 
tree-growing and wood utilization 
enterprises, a fair return on in- 
vested capital, and the continuing 
right to own and manage his own 
lands. 

Thus the private tree farmer 
needs even more publie under- 
standing of his problems. If he 
he is apt to lose 


survival 


doesn’t gain it, 


his battle for economie 
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Albert Arnst” 


Portland, Oregon. 


at the ballot box, because private 
enterprise can be legislated out of 
business through punitive laws. 
In an economic and political era 
characterized by a_ pronounced 
trend toward socialization of nat- 
ural 

here.” 


resources, “it can happen 

The private tree farmer there- 
fore shares with the manager of 
publie forest lands the eommon 
problem of enlisting publie sup- 
port in preventing forest fires. He 
also assumes the additional bur- 
den of convineing people that his 
stewardship of a natural resource 
is as sincere and provident as that 
commonly, and falla- 
ciously, attributed to publiely man- 
aged lands. 


sometimes 


Within the last ten vears Amer- 
ica’s private forest industry has 
become aware of this psychologi- 
cal problem and is trying to do 
something about it. Capitalizing 
on the definition “good perform- 
ance publicly appreciated,’’ many 
private companies are carrving on 
information or public 


designed to 


relations 
convince 
people that tree farming is in the 
interests of communities and citi- 
zens and not entirely for the sole 
economic benefit of a company. 


programs 


Devices used in these expanded 
and costly publie information pro- 
grams range from printed bulle- 
tins and brochures to movies and 
show-me trips through woods and 
mills operations. Many of the pro- 
grams are beamed on a community 
level, because informed employees 
and citizens must be the founda- 
tion of all sincere publie relations 
work, 


there has 
been a growing awareness in these 
that respond 
more profoundly to emotional ap- 
peal than to logic. A straightfor- 
ward and honest presentation of 
the dollar and cents value of tim- 
ber harvests, the number of peo- 
ple employed, freight bills paid, 
and communities supported seems 
to stir up little enthusiasm in the 


More recently, too, 


programs people 
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American citizen. The bread-and- 
butter 
vineing, but it doesn’t excite! 


approach may be con- 

One company has proved this by 
“baiting” its national advertising 
program, which appears in three 
Re- 
productions of colored paintings 
wildlife, 


mass-cireculation periodicals. 


feature ranging from 
bear cubs and deer to otter and 
mountain lions in a tree farm hab- 
itat. 


on ship rail with a well displayed 


Like the debutante posing 


and shapely set of knees, animals 
never fail to draw public atten- 
tion, in print or in “real life.” The 
flood of requests for reproductions 
of these paintings proves that peo- 
ple will pause longer for sex and 
than for 


animals factory chim- 


nevs. 
For the private tree farmer, 
there remains one additional 


means of winning publie support 
and understanding, 
been little used. It is the fuller 
expansion of recreational facilities 
on tree farm lands. It is the un- 
rolling of the “weleome” 
the 
with fences, gates, 


which has 


mat in- 
banning of 
and 
Recreational fa- 
include improved public 
camping and pienie grounds and 


stead of people 


“no tres- 
passing” signs. 


cilities 


the opening of tree farms to hunt- 
ing, fishing, and berry picking. 
In the western states the pub- 
well- 
planned and regulated programs 


lie relations potentials in 
of this ‘‘personal’? type, compat- 
ible with saw log production, are 
Stimu- 
lated by a pleasant weekend in 


beyond — comprehension. 
an attractive pienic area, the emo- 
tional reaction in the 
John Q. Citizen is far-reaching 
and lasts through many vears. It 
is particularly effective on the 
younger generation. 


average 


The fact that a company 
planned and furnished such faeil- 
ities free elevates that company 
from the timber baron elass and 


makes it a common public citizen, 
eriti- 
cism of mismanagement. The U.S. 


to be defended against all 


Forest Service, largest single own- 
er and manager of forest lands in 
the United States, lone ago recog- 
nized this psychological principle 


and has capitalized on it. 

Ever since Lewis and Clark in 
the 1800's blazed their pioneer trail 
to the Pacific Coast, the concept of 
free and unregulated public use 
of “wild lands” for hunting, fish- 
ing, and camping has been an ac- 
cepted psychological attitude and 
custom in the western 
The original forests pro 
vided timber for shelter, wood for 
fires, game for food, and retreat 
for the The un 
fenced had no physical 
bars to full ingress and egress. It 
was the common man’s land. 


social 


states. 


outdoor lover. 


domain 


Favorable economics within re 
cent years have made it possible 
for private forest industry to es 
tablish tree farms. These are pri 
vately owned, taxpaying lands, 
set aside for the permanent pro- 
duction of timber crops. The in- 
tensive and costly management 
systems initiated require among 
other things complete protection 
from fire. This protection usually 


has been obtained by banning 
from tree farm lands a_ public 
which is still indoctrinated with 


the philosophy that all forest land 
is: wild land and subjeet to pub- 
lie use. 

Tree farms in ten” western 
states now total nearly ten mil- 
lion About three million 
aeres each are in Oregon and 
Washington. Although the pri- 
mary purpose of these tree farms 


acres. 


is to grow continuing supplies of 
raw materials for wood utilization 
plants, there is also a place for 
recreational facilities, where they 
are compatible with saw log pro- 
duetion. 

That recreational use of forest 
lands attract large public 
audiences is proved by the statis- 
tical records of the U. S. 
Service, which 


ean 


Forest 
has had a long 
background of successful experi- 
enee in this field. 

In 1939, the 
played host to 
visitors. Half of 
pienic, another 25 percent to camp, 
and the remainder 
sport participants, ete. Another 
20 million eame for the 
primary purpose of enjoying the 
scenery. 


national forests 


over 14 


these 


million 
eame to 
were winter 


visitors 
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In 1951, the same national for- 
est lands attracted 30 million vis- 
itors. Thirty percent came to en- 
joy the forest environment in 
campground areas, and another 24 
percent were pienickers. An addi- 
tional 65 million came primarily to 
enjoy the scenery. 


Present one-time use capacity of 
all national forest camp and pie- 
nie areas is 41,000 family-sized 
units, or 310,000 people. Forest 
Service estimates indicate that an 
additional 10,000 units are needed 
to relieve present overcrowding. 


The Forest Service is also in the 
saw log business. It sold 4.4 billion 
board feet of timber in 1951, which 
is about one-twelfth of the Nation’s 
consumption of wood for all pur- 
poses. It is probably a safe as- 
sumption that few of the millions 
who have enjoyed the agency’s well 
planned recreational facilities, 
some of them now furnished on a 
fee basis, have ever regarded the 
Forest Service as being in the saw 
log business or have seen any tim- 
ber sale areas. 


Yet the comparatively small acre- 
age of lands devoted to recreation- 
al uses has been largely instru- 
mental in selling the publie the 
general premise that all lands 
under Forest Service stewardship 
are managed better than privately 
owned lands. In that chain reac- 
tion we also find that the public 
believes that national forest lands 
furnish the country’s saw log sup- 
plies, even though 90 percent of 
that comes from privately 
owned lands. Recreational exploi- 
tation has created a publie impres- 
sion that the Forest Service keeps 
trees on the land for their esthetic 
values, while the lumberman strips 
his lands of all trees for personal 
economic gain. 


crop 


This attitude of mind has led to 
a psychological and political situ- 
ation in the United States which 
associates public land management 
with good practices and private 
land management with bad prac- 
It is manifested in the re- 
curring attacks against private 
enterprise and in the establishment 
of conservation associations of ‘‘do- 
who have little real un- 


tices. 


fooders’’ 





912 


derstanding of forestry facts or 
economics. 

In the Douglas-fir region, for in- 
stance, an area clearcut to silvieul- 
tural 


about the 


same, whether it is on public land 


standards looks 
or privately owned tree farm land. 
Kew people have the opportunity 
to make that comparison, because 
saw log management is usually car 
ried on in the back country, not 
accessible to public travel. Reere 


ational management, oecurring in 
more accessible areas, therefore is 
projected as setting the standards 


for all 


publie agencies. 


land-use management of 

The recreational use picture on 
the national forests of Oregon and 
Washington 
small acreage can create a favor 


demonstrates how a 
This does 
not imply that the forest manage- 
ment phases of the Forest Service’s 
administration are below standard, 


able publie impression. 


but rather that the agency does not 
have to be continually on the de 
fensive to defend its saw log pro 
duction program 

In 1952, the 283 million acres of 
national land in the 
States received nearly four million 
Nearly a mil 
lion each came for pienicking and 


forest two 


recreational visits 
campground use, The rest were dis 
tributed amone winter sports, ree 
reational residents, primitive areas, 
and organizational campsites 
Facilities provided to attract 
these visitors ineluded trailer sites, 
group pienie improvements, com- 
munity kitehens, 
halls, 


bathing and swimming areas, and 


amphitheat res, 
community sports areas 
Ski areas. 


Total 
recreational 


devoted to these 


facilities 


acreage 
was about 
14,000, not ineluding an additional 
1,400,000 wildlife 
primitive areas. Only 5,414 
developed intensively — as 
campgrounds, 


acres of and 
acres 
were 
and 


combination campground and _ pic 


picnie areas, 
nie areas 

In the 23 million gross acres of 
the about 
14 million acres have been classed 


same national forests, 


commercial forest 
land, used in the computation of 
allowable annual cut for saw log 
production. 


as regulated 


Thus about 14,000 dedi- 
cated to recreational use have been 
effective in establishing the general 
premise that the Forest Service is 
doing a better job of managing its 
and other land 
sources on 14 million aeres than 
private landowners, who in general 


acres 


saw log use re- 


have not vet provided similar ree- 
reational facilities. 

With a greatly expanding forest 
industry increasing 


and an ever 


population which has aceess to 
more roads, the problem of publie 
upon private lands for the 
purposes of hunting, fishing, and 
recreation has indeed be- 
particularly 
when it becomes inter-related with 
the problem of fire prevention. 


entrs 


outdoor 


come a major one, 


Sportsmen’s groups, women’s 
and pure 
conservationists are able to muster 


elubs, outdoor writers, 
tremendous political pressures. If 
treated 
courteously, they can make things 


ignored, insulted, or dis- 
unpleasant for private enterprise. 

There is no public power suffi- 
cient in strength to keep the publie 
owned lands. It is 
better to recognize 
the problem, meet it halfway, and 
cooperate with the publie by allow- 
ing entry under controlled condi- 


off privately 
therefore far 


tions. 
This better 
ing local community relations and 


will be effective in 
in isolating fire risks in segregated 
areas. It will also be helpful in 
of the 


crop’’ that travels 


educating a large seement 


annual tourist ‘‘ 
through the two states during va- 
Such folks will re 
with a more favorable 
impression of the courtesy of pri 


cation season, 


turn home 
vate forest land owners. 

In 1952, 
resident tourists came to the State 
of Washington. Their 
length of stay was 7.6 days. Ninety 


over three million non- 
average 
percent came by automobile. One- 
third camped out while traveling. 
1952, had million 
tourist ears, bringing three million 


Oregon, In one 
people. 

In Washington, in 1952, the well- 
improved State Park system, with 
attracted 231,257 


60 units, over- 


visitors and 2,901,165 day 
About half of the latter 
eame for bathing and picnicking. 


night 
\ isitors 





JOURNAL OF FORESTRY 


The National Park system in the 

two states has experienced a grow- 

ing traffic in recreational visits. 
Private timber companies who 


have installed recreational facili 
ties have found the results bene- 
ficial. 

Crown - Zellerbach Corporation, 


Portland, Oregon, for many years 
has encouraged recreational use of 
its tree farm lands in the two 
states. The exception is in areas 
where safety of people is endang- 
ered by auto traffic, logging, or fire, 
or where the forest is in danger by 
added risk from forest fires which 
presence of people creates. 

The company has given or sold 
at nominal cost to public agencies 
high 


These have been improved 


properties of recreational 
value. 
as State Parks. The company also 
lands and 
Forest Service in 


exchanged timber 
the U. S. 
highly used recreational areas, for 
timber in other parts of the forest. 

More recently Crown-Zellerbach 
has constructed small parks to pro 


has 
with 


vide recreational areas for commu 
nities and the traveling public. It 
has set aside in a park the largest 
living Douglas-fir tree in the Pa 
cifie Northwest. Roads, a trail, and 
protection of trees have been pro 
vided. A small park at the en 
trance is furnished with tables, 
fireplaces, and sanitary facilities 
A similar park has been developed 
on another iree farm. 

Hunting, fishing, and berry pick 
ing have become big business. In 
1950, hunters killed 501 deer, 185 
elk, and 27 bear on Crown-Zeller- 
bach Tree Farms. One farm check 
ed through 4,500 hunters during 
they killed 200 deer, 3 
hear. and 2 wildeats. 

IIunters, fishermen, and berry 
pickers are allowed to use company 


weekends; 


roads when it’s safe to do so. Ae 
cess is controlled by gates at road 
entrances to the tree farms. Road- 
side beauty is being protected by 
careful logging. 

Booth-Kelly Lumber Company, 
Springfield, Oregon, in 1952 made 
plans to develop three picnic areas. 
One has been improved in a sec 
ond-growth stand with 15 tables, 
five fireplaces, piped water, toilets, 
and garbage pits. It has acecommo- 
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dated one large picnie group of 
600 people and many weekend 
users. 


This year (1953) the company is 


starting on a second area which 
will have five tables and about 


The three areas will 
serve about 100,000 people within 


three stoves. 


driving distance. 
proved 


eas) Thev have 
successful in 


with neigh- 


extremely 
winning cooperation 
bors and local people. 

IIunters are allowed on the tree 
farm under controlled travel, and 
are checked in and out of the same 
Each fall, about 3,000 hunt- 
ers use the area. 


vate. 
No warming huts 
or transportation are furnished and 
campfires aren’t allowed. The area 
is patrolled in cooperation with 
the Game Commission. Coopera- 
tion has been excellent. 
Employees are allowed specially 
allotted hunting areas. There is no 
hunting in operating areas, to pro- 
Many 


have 


tect crews on the job. fires 


and vandalism been 


eliminated in the hunting and pie- 


some 


nie areas. 
Rayonier, Inc., Hoquiam, Wash 
ington, plans to establish a eamp 
Company. offi- 
found that 
hunter is a gentleman and will ob- 


at a popular spot. 
cials have the average 
serve the minimum requests made 


for use of roads or other reason- 


able precautionary measures. 
Cascade Lumber Company, Ya- 
kima, Washington, developed an 
area in 1949. Objective was to eon- 
centrate safe 


people in an area 


from fires. The improvements 
started with i8 tables, 7 or 8 ma- 
sonry and metal stoves, sanitary 


facilities, and a playground. Re- 
ception by the publie was gratify- 
ing. 





Considerable publicity was re- 
ceived in the newspapers. The area 
has been used intensively by hunt- 
ers, fishermen, picnickers, campers, 
A fav- 
orable public reaction has resulted. 
There has been very little damage 
to the facilities. A second park 
area is being developed this year. 

Roads are not during 
hunting season. The damage from 
4-wheel equipment has been con- 


and organizational groups. 


closed 


siderable. The company is cooper- 

ating with local sporismen’s groups 

to reduce this damage. 
Weverhaeuser Timber Company 


has developed five campground 
sites on the St. Helens Tree Farm 
and one on the Klamath Falls 
Farm. Several others are being 


established this year. One of these 
includes a swimming pool for 
youngsters. Facilities include 
tables, stoves, and sanitary facili- 
The 


areas have received heavy weekend 


ties. Firewood is provided. 
use and have won good community 
relations. 

ITunters are accommodated dur- 
closire. 

farms 
drive be- 
Others al- 
roads. Extra 
personnel are used on patrol, to re- 


non-fire 
Weverhaeuser 


ing periods of 
Some tree 
don’t hunters to 
vond a certain point. 

low 


allow 


cars on certain 
duce vandalism and assist hunters 
One tree farm 
furnishes transportation in and out 
Another furnishes 
All have gate- 
dirt 


in getting out deer. 


on speeders. 
cabins and coffee 
controlled aecess. Certain 
roads are closed to traffic. 
On all tree farms big 
game hunting is a growing busi- 
ness. In the Douglas-fir region 
1949, an estimated 7,469 


and elk 


western 


alone, in 


deer were haeveved Over 


913 


70,000 hunters were accommodated 
The corresponding kill on ten na 
tional 3,845. Tree 
farms favorable 


forests was 
furnish a 
habitat for game. 


Some 


more 
companies have entered 
into cooperative arrangements with 
State Highway Departments to 
help maintain publie campgrounds, 
particularly with respect to gar- 
bage disposal. Brochures on com 
pany tree farms are maintained in 
hand-out racks on other (ree farms. 
The improved areas are thus a good 
contact point to meet the public in 
a favorable and receptive mood. 
The pressure for publie entry on 
privately owned tree farms is par- 
ticularly great in areas where there 
are relatively few publicly owned 
lands. It 
tree farms can best capitalize on 


is in these regions that 


the publie’s interest in recreational 
facilities. 

Public entry upon private lands 
must be recognized as a privilege, 
not a right. The general public 
can be educated as to the limits of 
this privilege and the dangers that 
confront the private operator if 
these privileges are violated. This 
assumes that the private land own- 
er will give recognition to 
values other than saw log produe 
tion, wherever it is possible. 

Recreational facilities can be a 
potent foree in publie relations 
Properly planned, they will enlist 
public support in fire prevention 
and will win better publie under 
‘tanding of the tree farmer’s prob- 
lems. Fuller improvement of reere 
ational effective 
means of convineing people that 
tree farms are also well managed 
and that the public interest is be 
ing considered, 


some 


facilities is an 





Simplified Computation of Volume 


and Growth’ 


THe ANALYsis of field data in the 
computation of volume and growth 
constitutes one of the most labori 
ous phases of forest inventory. Just 
as photogrammetric methods have 
greatly increased the speed and 
precision of forest stand mapping, 
and as statistical sampling methods 
have produced more efficient and 
precise inventory designs, modern 
methods of machine ealeulation ean 
be ealled 


shorteut office computational pro- 


upon to streamline and 
cedures. 

Simplified methods of volume and 
growth computation must rest upon 
The 


know ledge of 


first is a 
the 


laws of tree development and form 


two foundations: 


thoroug) basie 


The seeond is that the volume and 


growth of the tree or stand must 
be expressed in simple mathemati- 
considerable aceu 


cal terms with 


racy, before simplified eomputing 
Whether 
these relationships are expressed in 
tables, they 


methods can be evolved. 


graphs, formulae, or 
are still mathematieal, 

Onee evolved, these expressious 
must be applied to a large number 
of data covering the dozens of con 
dition classes and the hundreds of 
surveyed in the average 
The 


foundation for simplified computa 


stands 
large-scale inventory. second 
tional procedures, therefore, is a 
working knowledge — of readily 
available automatie tabulating and 
computing machinery. 

This paper 
putation of stand volume from eon 
tables 


trees by diameter classes), 


deals with the com 


\ tallies of 
and the 


ventional stand 


estimation of growth from supple 


mentary site and increment-core 


data. It thus represents an effort 


IPaper presented at the annual meet 
American Foresters, Colo 
rado Springs (Colo.), September 1953. 
“The material on which this paper is 
based was collected while the author was 
a member of the staff at the University 
of Minnesota. The illustrative 
is selected from data gathered by gradu 


ing, Society of 


material 


ate students working under the author's 


supervision at Ithaca State Park, Minn, 


to streamline conventional 
dures by the application of funda- 


principles 


proce- 
mental mensurational 
and automatie computing machine 
methods. The principles have been 
discussed in detail in a recent work 
by the writer.* The machine meth- 
ods can be followed through with 
any standard fully-automatie cal 
culating machine—one that permits 
the accumulation of the sums of 


squares and products in a single 
continuous operation. 

The efficient forest in 
ventory will be the 


wise use of aerial photographs, sei- 


modern 
based upon 
entifie sampling methods, and such 


tabulatine devices as cumulative 
tally sheets and mark-sense tabulat- 
ing cards. The addition of compu- 
tational procedures such as are pre- 
in the following discussion 


getting reliable volume and 


sented 
aid in 
erowth estimates at the lowest pos- 


sible eost 


Basic Volume Data 


The first step in the simplified 
computation of volume involves the 
reduction of standard volume. ta- 
bles to loeal volume tables, and the 
expression of these loeal volume ta- 
bles in the simplest possible form. 
Although this is the most laborious 
step in the procedure, the local vol- 
ume tables may be used indefinitely. 
the 
until sueh 
data 


Once obtained, solutions may 


be used time as better 


mensurational become avail- 
able. 

To achieve the utmost simplicity. 
all volumes are computed on a total 
cubic-foot This 


basis permits the reduction of data 


inside-bark basis. 
to linear or near-linear regressions. 
It both simplifies and increases the 
accuracy of volume estimates and 
of growth predictions. 
Once the final eubic-foot volume 
figures are obtained, board-foot and 
cordwood volumes are estimated by 
applying conversion factors to the 


Forest inventory. 


New York. 1952. 


3Spurr, Stephen H. 
The Ronald 


176 pp. 


Press Co., 
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Stephen H. Spurr? 
School of Natural Resources, University 
of Michigan, Ann Arbor. 


These 


may be changed as changes in mar- 


cubie-foot volume. factors 


utilization necessitates a 


change in merchantable volume es- 


kets or 


Regardless of market or 
the 
being 


timates. 
utilization conditions, however, 
basic volume computations 
on a total ecubie-foot basis—can re- 
main unchanged. 

Choice of volume tables.— The in- 
tensity of most cruises does not jus- 
tify the application of form-class 
volume tables. At 
composite volume tables based upon 
factor fre 


the same time, 
a single average form 
quentiy are not sufficiently precise. 
For these reasons, standard volume 
d.b.h. and total 
are generally chosen, and 


tables (based on 
height 
are modified and harmonized to fit 
the local forest conditions.4 

table $. 


The first step is to reduce each vol 


Modification of volume 


ume to a single regression line. For 
representative throughout 
the table, the product of the diam 
eter squared and height (D°IT) are 
arithmetic 


values 


computed. On graph 
paper, cubie-foot volume is plotted 


D-II 


A single regression is thus 


over for each repesentative 
value. 
obtained summarizing each volume 
table. These 
generally linear for the larger DIT 
values and slightly eurvilinear for 
the smaller trees. They usually in 
dicate that a single constant form 


regression lines are 


factor is not applicable to the trees 
being studied. 

In the event that a volume table 
must be converted from an outside 
total eubic-foot 

basis, the bark 
obtained from the 
For each diam 
eter class, the mean square of the 


bark to a volume 


inside bark eoree- 
tion ean be 


erowth plot data. 


two diameters is computed on an 
automatie coleulating machine. The 
relation of the mean square diam 
the 

inside-bark 


eter outside-bark to mean 


square diameter gave 


the percent basal area in’ bark 


‘In the examples given, the volume ta 


hles were chosen from Univ. Minn Aarie. 
Erpt. Sta. Tech. Bull. 39 (Rrown and 
Gevorkiantz, 1934; Tables 19, 109, 119) 
and Forest Inventory (Tables 18, 21). 
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class. values are 


for that The 
graphed and smoothed. 
sumed that the percent of the tree 


It was as- 


volume in bark was the same as the 
percent of the basal area in bark. 
The smoothed percentages can then 
be applied to the graph of the vol- 
ume table to reduce the regression 
to an inside-bark basis. 

After the volume solutions have 
reduced to a_total-volume, 
inside-bark grouping 
frequently be done. In the 
project, it was observed that the 


been 
basis, may 


Itasca 


non-significant differences further 
From 


this table, the volume of any tree 


simplifies the presentation. 
can be computed quickly, well 
within the limits of statistical accu 
racy of the basic volume solution. 

Board foot 


umes.— As stated earlier, the basic 


and cordwood vol 


growth and management computa- 


tions are 
foot 


total cubic- 
Most for- 


esters, however, are better able to 


based upon 


volume estimates. 
comprehend board-foot and cord 
wood estimates. Such estimates also 


Q15 


curacy of the inventory and growth 
computations. 

The 
tors are developed separately for 
softwoods (Table 
» 


2). The ratios are readily obtained 


board-foot) conversion fae 


and hardwoods 
by dividing merchantable volumes 
hy comparable total cubie-foot vol 
umes and smoothing the results 
vraphically. 

The cordwood converting factors 
are entered as the number of cords 
per cubie feet rather than the con 
ventional number of cubie feet per 


differences between several of the give at least roueh indication of 


present 


cord. This reversal of the expres 
regressions (of volume over D?I1) 
apparently than the 
standard error of the estimate of 
This the 
case, there was no point in using 
table 
species. The volume solutions were 


merchantable condition. 
They may be obtained from the 
total 


by use of the appropriate convert 


sion permits multiplication rather 
than division in automatie-caleulat 
ing machines and thus saves time. 
Actually the Table 2 
would be more useful if they read 
according to the the 
mean diameter rather than aecord 
The for 


obtained in 


were less 


cubie-foot volume estimates 


the regressions. being factors in 


ing factor. These factors may be 


a separate volume for each modified or changed as market and square of 


utilization conditions change or as 
better avail 
able without affecting the basic ac 


grouped, therefore, into three com- information becomes ing to the mean diameter. 
Group 1. included 
‘ed and white pine; group 2 
tained the hardwood 


balsam fir, and 


posite curves. mer value is’ readily 


eon 
various spe- 


REDUCED TO COMBINED VARIABLE FORM 


Itasca management projeet 


STANDARD VOLUME 


. q TABLES 
cies, tamarack ; 
3 consisted of jack 


and black 


while 
pine, 
spruce. 


group 
GROUP 2 
Balsam fir 
Tamarack 
Aspen 
Paper bireh 
Mise. hdwds. 


white spruce, 


GROUP 3 
Jack pine 
White spruce 
Black spruce 


To obtain total 
cubie foot volume 
inside bark 


GROUP | 
Red pine 


White pine 


The three volume solutions were 
harmonized to eliminate meaning 


less inconsistencies of a minor na- = 
Multiply D-H by: 


Add for D-H 


3000 and over 
P 500-3000 


0.00233 O.00223 OPTS 


ture, and were reduced to a single 
combined-variable formula (Forest 
Inventory, Chapter 7). These are 
applicable directly for D°H values 2000-2500 

. . 1500-2000 
of 3,000 and over and as follows: 1000-1500 
(rroup <7 0.6 0.00233 DH 500-1000 
Group 2—Cf = 0.7 + 0.00223 D?H 0-500 
Group 3—Cf = 0.8 + 0.00213 D2 

A simple table (Table 1) gives 
differing 
constants) to take into account cur 
vilinearity below a D*HL of 3,000. 


The volume of any tree can be de- 


VOLUME TO CoRDWOOD 
ro BoAKD Foor VOLUME 


ro CONVERT CUuBIC- Foot 


(regression AND 


Mean 


y-intercepts 
Converting factor! 


stand For unpeeled cordwood 


Softwoods Hardwoods 


For International 44-inch 


diameter Sottwoods Hardwoods 


termined, therefore, without refer- 0.0139 0.0152 0 

0147 Sot 

143 3 

137 

135 

0132 

129 

0127 

0125 

0123 

122 

0122 6 

0122 6. 

119 0122 6. 

o119 0122 6.: * 
119 AD ee 6.: 5.7 


185 
132 
128 
125 
0125 
.0122 
121 
120 
0119 
O119 
119 
119 


ence to, or interpolation in, a vol- 
by multiplying 
the D-II (diameter squared times 
height 
priate 


ume table simply 


of the tree by the appro- 


regression coefficient and 
adding the appropriate regression 
constant. 

Table 1 is actually a set of stand- 
ard volume tables stated in the sim- 
plest possible terms. Thi: simplifi- 
cation is made possible by formula 
than by the 


conventional tabular presentation. 


presentation rather 
1Cordwood values derived from values published by Gevorkiantz. 
for softwood from comparison of Tables 100 and 109, 


from Figure 8, Forest Inventory. 


a 
Board foot values 


Minn, Bull. 39; for hardwoods 


Grouping the data to eliminate 
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the computation procedure 
Construction of local ecubic-foot 

tables by the 
In the preceding section, 


volume volume line 


method 
we have seen how a number of 
standard volume tables can each be 
reduced to a single regression line 
In this form, they ean be grouped. 
Kinally, they can be presented in 
simple tabular form (Table 1) so 
that the volume of any tree can be 
ealeulated quickly with a ealeula- 
tion machine if its diameter and 
is known 

the 


heights is a 


height 


Since measurement of tree 
relatively expensive 
operation, it has long been custom 
confin height 


measurements to a relatively small 


ary to accurate 


sample of trees. From these data, 
a height-diameter curve is drawn 
up that permits the reduction of a 
(d.b.h. and 
volume table to a local or 
one-variable (d.b.h. alone) 
table. The chief difficulties in this 
method the 
poor correlation that exists between 
d.b.h., and the highly 
subjective nature of the total 
height-d.b.h. curve which frequent 


standard two-variable 
height 
volume 
generally 


arise from 


height and 


lv results in biased curve-fitting di 
ameter relationship and the diffi 
culty of fitting a curve to the re 
vression 

The construction of a loeal vol- 
ume table can be greatly simplified 
and the solution rendered more ac 
curate by utilizing the volume-line 
has long been 

that, if total 
cubic-foot volume is plotted against 


the d.b.h. 


for a sample of trees 


relationship. — It 


known in) Europe 


square of (or against 


basal area 


lh DATA FOR 


stand, a 
This re- 


taken from an even-aged 


linear regression results. 
vression has been named the Gehr- 
Actu- 


nothing 


hardt-Kopezky volume-line. 
ally, the 
more than a graphical presentation 
of a local volume table. Its merit 
lies in the fact that the regression 
of volume over d.b.h. is linear or 
nearly so if total cubic-foot volume 
is the measure of volume used, and 


volume-line is 


if this measure is plotted against 
the square of the d.b.h. rather than 
against d.b.h. 

To construct a local volume table 
by the method, it is 
necessary to measure a sample of 
trees, and to obtain for each tree 
both the d.b.h. to the nearest 0.1 
inch the total height to the 
These data may be 
the same trees ana- 


volume-line 


and 
foot. 


from 


nearest 

obtained 
lvzed for growth, and the measure 
ments tabulated on the same field 
sheets (Table 3). 

In the office, the volume of each 
sample tree is readily computed by 
machine without the necessity of 
any whatsoever. 
Kirst, the d.b.h. is squared This 
D- value for each is entered 
on the field sheet 12) as 
later. Second, D* is 

the total height to 
(column 13). Finally, 


interpolation 


tree 
(column 
it is needed 
multiplied by 
vive D°Il 
the total cubic-foot volume is found 
by multiplying this D?If value by 
Ta- 


This last step may be speed- 


the appropriate factors from 
ble J 
ed up by locking the volume factor 
00233) in the 


thus necessitating the enter- 


in this case, mia- 
chine, 
ing of only one number for each 
the 


multiplication. In examples 


LovaAL VotumME TABLE CONSTRUCTION 


IND GROWTH ESTIMA 


6 


DIB 


Sum 
N 
Me in 


Sum of squares 


pritne old 


Red 


LODG dib 


s : | 4 13 
D-H 
10 yrs. 


100 


iss 
189 
Boo 
$1] 
$13 
$07 
oT 


110 


. Minn., July 
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cited in Table 3, note the slough- 
ing of nonsignificant values as the 
calculation the diam- 
eter squared is entered to the near- 
est square inch; the D*H is round 
ed off to the nearest 100; and the 
cubic-foot volume is entered to the 
0.1 cubie- 

10 cubic 


progresses : 


eubie-foot (or 


less than 


nearest 

foot for 

feet). 
Once 


trees 
cubie-foot volumes 
have obtained 
that no interpolation has been nec- 
essary), the volume of each tree is 


the 


been (again note 


plotted over its diameter squared 
(Fig. 2). A straight-line relation- 
ship is obtained, and volume-line 


regression can be readily drawn. 
Contrast this with the wide scatter 
of points and the difficult curve- 
fitting of the same data in the usual 
height-over-diameter curve (Fig. 
1). The equation for the volume- 
line may be read directly from the 
graph or it may be computed by 
linear regression analysis (Forest 
Inventory, pp. 116-119). It is: 
V 0.198 D?°— 2.5 

The standard error of the estimate 
is 2.44 cubic feet. or only 6.7 per- 
cent of the 
36.6 cubic feet. 
expression of the volume-line rela- 


mean tree volume of 


This mathematical 


tionship is used in all future vol 
ume computations for the stand or 
stands sampled by this particular 
set of individual measurements. 
Although a volume-line solution 
may be developed readily from as 
the individual tree 
data will ordinarily be grouped to 


few as 10 trees, 


the fullest extent possible so that 
the fewest local volume 
will be needed. In the Itasea Pre] 
ect, for example, all the data from 
the extensive 130-year-old red pine 
Most of the 


were ob- 


solutions 


type were evrouped. 
measurements 
permanent 


individual 
tained from a 
sample plot, from which the follow- 


5-aere 


ing local volume solutions were ob- 
tained by the volume-line method: 


0.201 D?— 3.0 
0.202 D*—3.2 

0.185 D- 

- 0.193 D°— 4.2 


Red pine—V 
White pine 

Jack pine V 
White spruce V 


9») 


In all eases, the fit of the volume 
line was linear except for the very 
trees near the origin of 
The contribution of 


smallest 
the graph. 
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Fic. 1 Height-diameter curve for red 


ments of 5-acre plot, Itasca State Park, Minn. 


these trees to the total volume of 
that 
slight curvilinearity could be ig- 


the stand was so small this 
nored without affecting stand vol- 
ume estimates significantly. 

The local volume table developed 
for red pine in this instance may 
be compared with the same table 
developed from the same data by 
the conventional height-over diam- 
eter curve, followed by interpola- 
in a standard volume table. 
Table 4 gives this comparison for 
the 130-year-old red pine on the 


tion 


j-acre sample plot. 

The local volumes tables in col- 
umns 2 and 3 were developed by 
curving height over d.b.h., inter- 
polating for each d.b.h. in a stand- 
ard volume table, and constructing 
the local volume table in the tabu- 
lar form presented. The values in 
column 3 have been divided by the 
corresponding values in column 2 
to give the board foot-cubie foot 
in eolumn 4. These 
ratios show obvious inconsistencies 


ratios given 


and expose two errors in the cubic- 
foot table (for d.b.h. 9 and 27) 
In this method, errors of interpola- 
tion of upward or 
downward occur readily and ean- 
not be picked up on easual inspec- 
tion. 


or extension 


a 


























0 100 


1948 


ure 1. 


pine measure 


The cubic-foot local volume table 
in column 5 is merely the tabular 
representation of the volume-line 
(V 3.0 
In actual use, the 
formula would be and this 
tabulation would be made. 
Note, however, the close agreement 
the two 
tables (except 


solution given above 
0.201 D*-). 
used 


never 


local 
the 
conventionally constructed table is 


between cubie-foot 


volume where 
in error), and the ease of extension 
formula in the volume-line 
The board foot-eubie foot 
ratios in column 7 are copied di- 


by 
method. 


TABLE 4.—COMPARISON LOCAL 
AND VOLUME 


plot, 


OF 


Itasea 5-acre 
Conventional construction 
1 o > 

D.b.h 


Bf Bf 


VoLUMI 
LINE 


Volume-line solution for same trees re presented in Fig 
Note linear regression and tight seatter. 


Table 2. The board 


local volume table in column 


rectly from 
foot 
6 is constructed simply by multi- 
the 


responding cubie-foot volumes. This 


plying these factors by cor- 


readily derived table corresponds 


closely to, and is more consistent 
the 


conventional 


laboriously constructed 
table 
column 3. be 
question but that the volume tables 


than, 


board-foot in 


There seems to no 


constructed by the proposed meth 
ods are preferable both in time re- 
quired and in accuracy to those 


TABLES CONSTRUCTED BY CONVENTIONAL 
Merriuops 
130- year-old red pine 
Proposed construction 
6 


Bf Bf 





91s 


constructed by conventional meth 


ods 
Volume Computation for the 
Single Stand or Condition Class 


the 
volume 


Basic parame lers Once 


basic volume data (local 
solutions and converting factors for 
feet 
termined, the various volume esti 
the 


Table 5 is such 


cordwood and board are de 


mates may be secured from 
usual sland table 
a stand table which gives the num 
ber of trees of each species in each 
Such a table may 


have no provision for subtotals, or 


diameter class 

as in Table 5—it may make pro 
vision for a breakdown of estimates 
by groupings such as pole timber 


5 through 9 inch classes small 


sau timber (10 through 15), and 


large saw timber (16 ineh elass and 
up 

The 
Table 5 


item added to the usual form 


stand table presented in 
however, has one printed 


This 


PABLE 5 hi 


vear-old 


is the square of the diameter which 


is entered immediately following 


d.b.h 


readily be 


From this value—which can 

memorized if necessary 
the basic parameters describing 

the stand can be readily computed 

by use of an automatic calculating 

machine. 

For 


each class, the diameter squared is 


The procedure is simple. 


multiplied by the number of trees, 
and the products are accumulated. 
Subtotals for broad groupings may 
Otherwise, 


be entered if 
no figures need to be copied down 
until the accumulated sum of prod- 
ucts (D°N) is reaehed by the single 
maehine operation. 


desired. 


computing 
Krom this value and from the num- 
(N), all other stand 
be computed. 


ber of trees 


parameters may 

Basal area is obtained by multi- 
plying the sum square (D°N) by 
the faetor 0.005454. With an auto- 
matic computer, this factor is en- 
tered into the keyboard and locked 


red pine, 1948 measurements 


Species 


WS 


154 
$5,911 


10 1.063 
34s 138,586 
1.9 755.8 
34.8 30.4 


7.0 11.4 
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in. A whole series of D*N values 
may then be converted to basal 
areas simply by entering each value 
once and then pushing the multi- 
plication key. The factor is entered 
only the first time. 

The square of the mean diameter 
(defined as the diameter of the tree 
of average basal area) is not de- 
termined from the basal area. 
Rather, it is obtained by dividing 
D°N directly by the number of 
trees (N). This measure is used to 
determine the proper factor to eon- 
vert cubic-foot volumes into board- 
foot and cordwood volumes. If the 
mean diameter itself is desired, it 
may be obtained by looking up the 
square root of this quotient (D*N 
divided by N) 
squares. Barlow’s tables® generally 
are faster in this regard than is the 
calculating machine. <As_ pointed 
out above, this step may be elimi- 
nated if the merchantable volume 
converting factors are based upon 
the square of the mean diameter 
rather than the mean diameter. 

The stand table tally (Table 5) 
provides space for the entering of 
basal areas and mean diameters for 
each species and for the entire 
stand. Although the illustration is 
based upon a single stand tally 


in a good table of 


covering 5 acres, a single ealeula- 
tion may be made for all stands in 
the 
estimates are desired on that basis. 

Cubic-foot volume. the 
two summation values, number of 
trees (N) and sum squares of di- 
(D2N), 
ters of basal area 
(D) 
these data, eubie-foot volume is ob 


one condition elass if volume 


From 


the basic 


- 
(B 


are derived. 


ameters parame- 


and mean 
diameter From 
tained. 

To obtain cubie-foot volume, it is 
necessary only to multiply the vol- 
the stand 

The vol- 


ume-line equation takes the general 


ume-line equation by 


table summation values. 
form: 

V a bD 
This applies to any single tree. For 
a stand of N 
formula must be multiplied through 
by N: 


trees, however, the 


NV an bDPN 


Fourth 
York. 


Barlow’s tables. 
Publ. Co., New 


“Comrie, L. J 
edition. Chemical 
152, 258 pp. 





DECEMBER 1954 


TABLE 6. 


130-year-old red pine 

SE%, SE% Sec 4, T143N, R36W 

Clearwater County, Minn. 
Area: 5.00 Ae. 


Stands: 


Cubie Feet 
Factor 
Minus 
Pole (5-9) 
Small 
Large saw 
Total 
Board feet (5 4 
Factor 
B.F. 
Cords (5-9 only 
D2 
D 
Factor 
Cords 
Per acre 
N 
B 


timber 
timber ( 


saw 


values 


The eubice-foot volume of the red 
pine portion of the stand table in 
Table 6 is thus obtained by sub 
stituting N and D*N in the volume 
line solution for red pine given 
above: 
NV 3.0 (676) +-0.201 (110,844 
The cubie-foot volume of the red 
pine in this 5-acre stand is thus 
20,251 or 4,050 eubie feet per acre. 
The above ealeulation is carried 
out in one step on a fully-auto- 
machine. The slope coeffi- 
cient (b) is first multiplied by 
D?N. Then, without copying down 
the results or clearing the maehine, 
the y-intereept (a) is multiplied by 
the number of trees (N) and the 
result subtracted at the same time 
from the first product. The eubic- 
directly 


matie 


foot volume is then read 
from the machine. 

The computations for the entire 
In this 


are 


stand are shown in Table 6. 
instance, cubiec-foot volumes 
computed for each diameter group- 
ing. It is equally possible to com- 
pute volumes for each diameter 
class, or to ignore all minor break- 
downs and compute the stand vol- 
ume in one operation without en- 
tering any subtotals whatsoever. 
For contrast, the conventional 
stand and stock table computations 
using tabular local volume tables is 
Table 7. Inconsis- 
local volume table 


presented in 
tencies in the 


(Itasca 


0.201 
03.0N 

1,407 
10,703 

8,141 


20,251 


117,460 


STAND OR CLASS SUMMARY OF 


State Park 
Reciprocal 


Species 


RP WP WS 


0.202 0.193 
3.2N 4.2N 
316 4: 73 
1,149 
418 
1,883 
5.8 5.5 
10,360 


64.8 
8.0 
0128 
4.0 
16 
11.6 
11.4 
2.070 


0.8 


picked up in Table 4 have been cor 
rected. For each diameter class, the 
volume per tree (column 3, local 
volume table) is multiplied by the 
number of trees (column 2, stand 
table) to give the volume of that 
diameter (column 4, stock 
table). Although the method is 
arduous, particularly if a ealeulat 
ing machine is not used, the total 
volume of 20,395 eubie feet 
pares closely with the estimate of 
20.251 eubie feet the 
single computation Note 
that Table 7 applies to red pine 
only while Table 6 contains the 
computations for all seven species 


class 


com- 


obtained in 


above. 


in the same stand. 


TABLE 7 CONVENTIONAL 


Itasea 5-acre plot, 


Cf /Tre« 


an 


o7 
pa 


Total 


STOCK 


130-vear old 


VOLUMt 


By: SHS 
Date: 7/15/51 


0.200 
3.0N 
10 


Both 
volumes 


Verchantable 
and 
are derived from the eubie-volume 
Kor the 
ameter of that portion of the stand 
the 
is desired, the board foot-cubie foot 
ratio is obtained from Table 2. The 
mean d.b.h. of all the red pine in 
Table 5 is 12.8 inehes, and the eor 
The erude 
board-foot 


volun S 
board foot cordwood 


estimates. average di 


for which hoard-foot estimate 


responding ratio is 5.8. 
the 
justifies 


nature of coneept 


hardly interpolation or 
carrying this factor to an addition 
al place. The board-foot volume of 
the red pine is obtained by multi 
plying the total cubie-foot volume 
of 20.251 by the ratio of 5.8, vield 


TABLE CONSTRUCTION 


red pine 


Bf 


421 
694 
616 
140 


20,395 


1,290 
3,800 


900 900 


116,056 
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ing a 117,460. 


This compares closely Ww ith the con- 


board foot estimate 


estimate of 
the 
The 


method 


derived 


feet. 


ventionally 


116.056 board obtained 


long way around in Table 7. 


accuracy of the short-cut 
becomes even more apparent when 
it is remembered that most actual 
underrun. esti- 


scales overrun or 


mates of board-foot volume by a 
substantial percentage 
If desired, the board-foot 


mate may be obtained for any di- 


esti- 


ameter class or any grouping of 


diameter classes. Care must be 
taken to use a board foot-cubie foot 
ratio appropriate to the average di- 
the being esti- 


ameter of group 


mated 

Similarly, the ecordwood estimate 
is derived from the enbie-foot esti 
mate by choice of the appropriate 
In Table 6, the 
cordwood is estimated for the pole 


converting factor 
timber only. This necessitates de- 
velopment of the mean diameter 
for that portion of the stand and 
the use of this value to obtain the 
correct converting factors for each 


species 


Finally, the stand (or condition 
elass) values are summarized on a 
per acre basis. These values are ob 
tained by multiplying the perti- 
nent figures by the reciprocal of 
th acreage. The reciprocal is used 
because multiplication is a good 
deal faster than division on a fully 
automatic ealeulating machine 
when multiplier remains constant 
and ean be locked into the key- 
board. 


The per acre summary gives for 
each species and for the entire 
stand (1) the number of trees, (2) 
hasal area, (3) mean diameter, (4) 
board-foot 
volume, and (6) ecordwood volume. 


enbie-foot volume. (5) 


All of these values may be ecom- 
puted from the original stand table 
in just a few minutes by the use of 
the short-cut methods described 
and a fully automatie ealeulating 
machine. In contrast, more than 1 
man-day was required with the test 
material for the caleulation of the 
same values by conventional meth- 
ods. 





Growth Estimation by the 
Two-Way Method 


The two-way method.—The two- 
way method of growth estimation 
was developed by the writer fol- 
lowing a detailed study of existing 
growth estimation methods and an 
analysis of the variables associated 
with actual growth in permanent 
sample plots. It is discussed in de- 
tail in Chapter 22 of Forest In- 
ventory. 

In theory, this method rests unon 
the fact that growth in volume per 
unit area is a function of both 
growth in basal area and growth in 
height. If these ean be estimated, 
an accurate estimate of volume 
rrowth per acre ean be rapidly 
computed. 

Growth in net basal area is large- 
lv a funetion of stand density. It 
may be derived from the growth in 
diameter obtained from increment 
If all the trees in the stand 
are measured from increment cores, 
gross growth in basal area will be 
estimated with no provision being 
made for loss due to mortality. To 
obtain a net growth estimate, al- 
lowanee must be made for expected 
mortality. Conventionally, this esti- 


cores, 


mate is based either on trees that 
have died in the past 5 or 10 vears 
or on trees that are expected to die 
within the next 5 or 10 years. A 
shortcut, satisfactory for healthy 
nonmature stands, however, is out- 
lined in Forest Inventory. Tf the 
increment core sample is confined 
to the dominant and codominant 
stand (or alternatively to the larg- 
est 80 percent of the total number 
of trees in the stand), it can rea- 
sonably be assumed that growth 
and mortality will approximately 
balance out in the overtopped stand 
(or in the smallest 20 percent of 
the number of trees). Consequent- 
ly, the gross growth in basal area of 
the dominant and codominant stand 
will approximate the net growth of 
the entire stand. 

Growth in height is largely de- 
pendent upon stand age and upon 
site quality. It may be obtained, 
therefore, from conventional site 
index charts. Alternatively, it may 
be estimated from height growth 


eurves based upon site quality 
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estimated on any valid basis) and 
present height (rather than age). 
This latter basis permits the appli- 
cation of the method to uneven- 
aged stands. 

Of the conventional 
methods, the yield table method re- 
lies principally upon age and site 
index, but is based upon a highly 
theoretical and ephemeral normal 
stand and embodies only rough cor- 
rections for variations in stand 
density. Stand table projection, on 
the other hand, relies almost en- 
tirely upon diameter growth and 
ignores direct consideration of site 
quality and stand age. It involves 
a good deal of computation for its 
relatively low accuracy, and _ re- 
quires an adequate sample of cores 
in each diameter class rather than 
merely for the stand as a whole. 

Tn contrast, the two-way method 
takes advantage of age and site- 
index information for estimatiny 
growth in height, and of increment 
eore (or related experience table) 
data for estimating growth in basal 
area. It requires fewer cores than 
the stand table projection inas- 
much as only the stand as a whole 
needs to be sampled—not each di- 
ameter class. Furthermore. it is 
much faster. It is apparently more 
accurate than either of the older 
methods and is applicable to a 
wider variety of stand eondtions. 

Data needed.—A good growth 
study will build upon the aecom- 
panying volume estimate. In the 
technique here proposed, all the 
necessary growth data are collected 
at the same time and for the same 
trees measured to evolve the local 
volume table. These measurements 
are recorded in Table 3. Increment 
cores are taken at breast height 
both to obtain past current inere- 
ment and tree age. Bark thickness 
is read to the nearest twentieth- 
inch and is recorded’ without 
change of value as double bark 
thickness to the nearest tenth-inch 
(column 5). This value, subtracted 
from d.b.h. outside bark (eolumn 
4) gives present d.b.h. inside bark 
(column 6). Similarly, 10-year 
radial growth is measured to the 
nearest twentieth-inch and is then 
recorded without change of value 
as 10-year diameter growth to the 


rrowth 
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nearest tenth-ineh (eolumn 7). This 
subtracted from the DIB, 
gives the diameter inside bark 10 
vears ago (column 8). Note that 
the form is set up so that these di- 


value, 


ameters can be recorded on the 
original tally sheet. 

The height measurements, previ- 
ously used to develop local volume 
tables, are again used in the site- 
index determinations. Since site in- 
dex is generally based on the aver- 
height of dominant and co- 
dominant trees, the heights of in- 
termediate and suppressed trees in 
column 9 are bracketed and do not 
enter into the computation of mean 
stand height (93 feet). 


Age is measured from the same 


age 


The number of rings missed 
at the center is approximated. 
Thus, 170 2 indicated that 170 
rings were counted and the center 
missed by approximately 2 

When rot is encountered, 
the number of rings to rot is indi- 
cated (as 135 + R) and the rot 
diameter is recorded. The 
squares of the rot diameters, when 
compared to the sum squares of the 
DIB values, gives an estimate of 
the percent rot at breast height in 
tle sample trees. For the trees 
listed in Table 3, the rot percent is 
determined by dividing 154 by 
2.066. It is 7 percent. Such a fae- 
useful in 
upon a 
increment borings in a 
given stand or condition elass. In 
determining the average age of the 
stand, rotten 
considered and their age-counts are 
bracketed in eolumn 10 

Other than the 
data and the information of stand 
height and age obtained from the 
sample trees, the only other infor- 
mation needed for the growth esti- 
mate is the previously constructed 
volume estimate and adequate site- 
index (or other height-growth 
curves. 


eore., 


was 


rings. 


sum 


estimating 
larger 


tor is most 


eull 


number of 


when based 


these eores are not 


increment core 


Growth in height.—The stand 
able cited in Table 5 was developed 
from the 1948 measurements of a 
j-acre sample plot in red pine. At 
this time, the stand was approxi- 
123 
The dominant and codomi- 


mately years old at breast- 


height. 


nant trees had an average height 
of 79 feet. 
this poorer than average site for 
the pine to reach breast height 
(Forest Inventory, Fig. 20, p. 314), 
total age is estimated at 135 years. 


Allowing 12 years on 


Sinee the 1952 remeasurement of 
the same stand will provide a check 
on the two-way growth estimate, we 
wish to predict stand height for 
that year. Entering the values of 
135 years and 79 feet in height in 
index chart for red pine 
(unpublished), estimated height of 
80 feet is obtained for 1952. A sim- 
estimate would be obtained 
from the yield table published by 
the Forest Service.® 


a site 


ilar 


Growth in basal area.—On the 
individual tree measurement sheet 
(Table 3), the sum of the squares 
are computed for the present d.b.h. 
(DBIT), the present diameter in- 
side bark (DIB), and for the di- 
ameter inside bark 10 
(dib). 

Growth in basal area on a unit 
area basis may be calculated direct- 
lv from the formula developed in 
Forest Inventory: 

X? (DIB*— dib*) 
183.3465 DIB? 
This formula takes into account the 
effeet of bark growth, the normal 
reduction of diameter 
the tree enlarges, and any discrep- 


years ago 


Gy 


growth as 


ancy between the average size of 
the sample trees and the average 
size of the trees in the stand being 
estimated. 

In this formula, XY? refers to the 
sum diameters in 
the dominant-ecodominant portion 
of the stand. In Table 5, the dom- 
inant-codominant portion of the 
stand is estimated to be the saw- 
The 
red pine saw timber is 
42.654 or 101,185. The 


other two values are obtained from 


squares of the 


timber portion. sum 
for the 


58.53) 


squares 


the sum squares of columns 6 and 
8 in Table 3. Were Table 3 devel- 
oped from the same stand as Table 
5, the value 2066 would be entered 
for SDIB?; and 1910 would be en- 
tered for Ydib?. In the solution be- 


6Eyre, F. 


pine 


H., and Paul Zehngraff. Red 
management in Minnesota. U. §S 
Dept. Agric. Cire. 778. 1948. 


70 pp. 
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low, values from inerement cores 
taken in 30 trees chosen at random 
from the same 5-acre plot have been 
substituted for these unknown: 
101,185 (5871 
Gp ~e — = 
183.3465 + 5871 
With a fully automatic machine, 
this equation is quickly solved to 
give an estimate of basal area 
growth of 60.9 square feet for 5 
acres over a 10-year period or 1.21 
square feet per acre per year. Ac- 
tual basal area growth of the red 
pine portion of this stand from 
1948 to 1952 turned out to be 1.20 
square feet per acre per year. 
Growth in cubic-foot volume.— 
Once the growth in height and the 
growth in basal area have been es- 
timated, the growth in cubic-foot 
volume is obtained on the assump- 
tion that the stand form-factor has 
not changed significantly over the 
period for which the short-term es- 
timate is Although the 
stand form factor (not to be econ 
fused with tree form class or form 
does change with time in 
stands, the effect of this 
change is very small compared to 
the accuracy of any growth esti- 
Ordinary growth methods 


desired. 


factor) 
young 


mate. 
vive a standard error of estimate 
of 25 percent or larger, while the 
two-way method cannot be expect- 
ed to produce an error of less than 
15 percent. 

If the stand form 
sumed to remain unchanged, then 
the percent relationship between 

1) the product of basal area and 
height and (2) cubie-foot volume 
will hold for the future period. 
Expressed mathematically : 

Present BX Present H 


Present Cf 
Future B >< Future II 


factor is as- 


Future Cf 
Substituting values obtained from 
the volume estimate and the esti 
mates of growth in basal area and 
height, we obtain: 


120.9% 79 125.7 x 80 


Future Cf 
cubic-foot 
estimated at 
1952, giving a growth of 53 cubic 


4050 
The future 
therefore 


volume is 

4.262 in 
? 

feet This esti 


per acre per year. 
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inate compares with the actual vol 
ume of 4,271 cubic feet in 1952 
and the actual 1948-1952 growth 
of 55 cubie feet per acre per year. 
Growth in board-foot volume. 
A generally satisfactory estimate 
of board-foot 
tained by multiplying the cubic- 


vrowth can be ob- 


foot growth by 
Toot 


the present board 
ratio. Thus, multiplying 53 
cubic feet per acre by the current 
307 


hoard feet per acre per year is ob- 


ratio of 5.8, an estimate of 
tained for the red pine saw timber 
on the 5-acre plot. This compares 
with the actual growth of 315 board 
feet obtained 


from the recurrent cruise 


per acre per year 

Actually, the board-foot growth 
will be slightly underestimated by 
this simple method as the mean 
diameter of the saw timber may be 
expected to increase, thereby in- 


creasing the future board foot-cubic 


foot ratio. Again, the increment 
borings may be drawn upon to es- 
timate the growth in mean diam- 
eter of the stand. If we assume a 
1 percent mortality each year in 
the number of trees, the 676 red 
pine found in 1948 may be expect- 
ed to drop to 649 (130 per acre) 
in 1952. Dividing the estimated 
1952 area (125.7) by this 
number, the basal area of the mean 
in 1952 is estimated to be 0.97 
feet, corresponding to a 
mean d.b.h. of 13.3 inches. The pro- 
jected mean diameter of 13.3 inches 
board foot-cubie foot 
ratio of 5.83; and growth of 309 
board feet of red pine per aere. It 


basal 


tree 


square 


gives a new 


is questionable, however, whether 
board-foot 
measure and the general low aecu- 


the crudeness of the 


methods justifies 
calculating 


racy of growth 


this board- 


loot 


nicety in 
erowth. 


State Foresters Elect New Officers 
The 


met October 5-7 


Association of State Foresters 
in New Hampshire 
and elected current officers as follows: 
Huxley Coulter, Florida 


vice president, A. D. 


president, C. 
state forester; 
Nutting, 


secretary-treasurer, L. T. Webster, su 


forest commissioner, Maine; 
pervisor, Division of Forestry, State of 
Washington. MelIntire, 
Michigan Forestry Division chief, and 


George S. 


retiring president, George O. White, 
state forester of Missouri, will serve on 
the exeeutive committee. 
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Summary 


The discussion is based 
upon the theory of 
growth estimation as presented in 
Forest Inventory. By the proper 
choice of methods, and the proper 
use of fully automatic calculating 
machines, it is possible to set up 


above 


volume and 


inventory procedures so that office 


computations can be reduced to a 
time that 
estimates of 


minimum at the same 
volume and growth 
high precision are obtained. In 
particular, the use of the cubie- 
foot measure as the basic unit of 
volume, the volume-line method of 
construeting local volume solutions 
based on d.b.h. alone, and the two- 
way method of growth prediction 
are recommended for their simplic- 
itv, accuracy, and adaptability to 
machine — tech- 


fast caleulating 


niques. 





Surface Runoff and Erosion from Pine 
Grasslands of the Colorado Front Range 


IN THE Colorado Front Range, in 


tensity of land use must be gaged 


with special care to maintain ac- 


ceptable watershed conditions 


Sparse cover, unstable soils, and 


intense summer rains compound 
the difficulties characterizing mul- 
Water from 
needed 
but 


its quality and regularity of flow 


tiple-use management. 
the Front 
in the 


Range is acutely 


adjacent Great Plains, 
have long since been impaired by 
and unrestricted 
While sueh 
continued 


erazing 
cutting. 


heavy 
timber activ 


ities can very likely be 
is important 
ated bv 


management. A 


at a reduced seale, 
to establish the limits dict 
good watershed 


measure of these limits is being ob 
tained from two small studies, de 
scribed herein, which coneern the 
influence of cattle grazing and tim- 
berland disturbance on runoff and 


erosion. 


Characteristics. of the 
Front Range 


The Colorado Front Range is 
formed by the lower mountains and 
foothills 6,000 and 9 000 
feet elevation on the east flank of 
the Continental Divide. The area 
of 10 to 20 


precipitation 


between 


receives an average 
annually, 


the bulk of which results from sum 


inches of 


eonvectional storms. In 
the soil perme- 
but it under 

Reeovery of protective vege 
tation is very particularly on 


mer ren 


eral, is relatively 
able, 


abuse. 


erodes easily 
slow, 
south slopes. 
Vegetative cover consists largely 
of timber and grass. In a consider 
able portion of the 
grass is found in 


area, buneh 


mixture with 


'Paper presented at the joint meeting 
of the Divisions of Watershed Manage 
ment and Range Management, Society of 
American Foresters, Colorado Springs, 
Colo., September 1953. 

“The author wishes to acknowledge the 
contribution to the planning and super 
vision of this study made by W. M 
Johnson, officer in charge of Manitou 
Experimental Forest, and to T. W. Han 
sen for faithful ecolleetion of reeords 
1946. 


since 


1 


Fig. 1.—Bunehgrass plots (block A 


left to right (plots 1 to 3) are: heavy, 


ponderosa pine and in open valleys, 


parks, and meadows. Grass cover 


varies in density, depending on 


the site, from relatively lush mead- 


ow lands to extremely thin and 


patchy cover on unstable 
The latter 


is common in the Front Range, es 


steep, 
south slopes. condition 
developed from 
Best 


sites are the small, bunchgrass op- 


pecially on soil 


Pikes Peak granite. erazing 


enings dotted through open-grow- 


ing pine and in broader parklike 


areas, swales, and lower alluvial 


benches. Some grazing is provided 
throughout, except on north-facing 
slopes where denser mixtures of 


Douglas-fir and pine prevail. 


Timber cutting for lumber, ties, 


mine props, poles, and posts has 


than 75 
valuable tree 


been going on for more 


vears. Commercially 
are ponderosa and lodge 
Douglas-fir, and 
Today, much 
is a residual of 


species 


pole pine, some 

Y ] 

Engelmann 
hs 


of the forest cover 


spruce. 
old growth passed over in earlier 
cuttings, mixed with patchy stands 
of second growth. Aspen is an im- 
portant component in many young 
stands, particularly where fire has 
occurred, 


after grazing by eattle. 
moderate, 


E. G. Dunford’ 
Service, Pacifie 
Range Experiment Station, 
Rocky Mountain Forest 
Experiment Station 


U. S. Forest Northwest 
Forest and 
formerly with 

and Range 


Grazing intensities from 
August 1942. 
Photo U.S. Forest Service 


and none, 


The Experiment 


The study is being conducted at 
Manitou Experimental 
the Peak 


rado Springs. 


Forest) in 
Colo 
Runoff and erosion 
100 


acre plots in the bunchgrass type 


Pikes region near 


have been measured from six 1 
The object is to deter 


since 1937. 


mine how two different degrees of 


vrazing use affeet amounts of sur 
face water flow and the quantity of 
Similar meas 
later 
In this 
case the object is to determine the 


soil moved by erosion. 
urements were begun a year 
in young ponderosa pine. 
runoff and erosion resulting from 
removal of the 
as in a ground fire, 
from complete elimination of the 


protective forest 


floor, and later 


tree eover., 


sites were chosen 
differences other 
They are located about 
alluvial 


The two study 
to avoid) major 
than cover. 
a half mile apart on an 
bench characterized by a relatively 
soth 
with 
sures, and at practically 
7,600 feet. A 
zone between trees and 


are on 17.5 
north 
identical 


permeable soil. 


percent slopes expo 


elevation tension 
grass ap 
pears to exist locally at this eleva 
tion, 


characterized by fingers of 








i Ponderosa pine plots in 


open grassland extending into the 
lower limits of tree growth and in- 
the 


vrown timber stands 


termixing with more open 
On the buneh 
vrass site, the principal species are 
Arizona fescue, mountain muhly, 
sedge, and associated miscellaneous 


The 


site is covered with a dense stand 


grasses and weeds timbered 
of sapling ponderosa pine with a 
seattered mixture of aspen but vir 
tually no 

At both 
runoff 


measured from six plots numbered 


Tass 
installations, surface 


and eroded material are 
consecutively from east to west and 
blocks of three 
A distance of approximately 
15 feet separates block A (plots 1, 
2, and 3) from block B (plots 4, 5, 


and 6 


divided into two 


each 


Plot boundaries are sheet 
metal baffles 6.6 x 69 
feet, and enclosing a_ projected 
horizontal area of 1/100 acre. A 
catchment is fitted at the 
hottom of each plot from which the 
surface runoff and eroded material 
into a silt tank. Baffles are 
provided in the silt tank to help 
settle out the fine soil particles, and 


measuring 


trough 


Crain 


any overflow water thus cleared of 
sediment drains off into collector 
tanks 

Three basic types of data are re 
corded: precipitation and surface 
runoff in inches and eroded mate 
Precipita 


tion is measured in standard 8-inch 


rial in pounds per acre 


“ FTEs 





removal of litter. June 1941 
Photo U.S. Forest Service 


B after 


diameter cans and also in record 
ing gages, which give additional 
information regarding time of oc- 
currence and intensity of storms 
Runoff is measured in both the silt 
tanks and collector tanks after each 
storm of sufficient size to produce 
and 
inches depth over the plot deliver- 
Eroded material is collected, 


overland flow converted to 
ing it 
air-dried, weighed, and expressed 
as pounds air-dry weight per acre. 
Both runoff and erosion have been 
used in this study to gage the effect 
of treatment. 

Precipitation, measured at the 
bunchgrass site since 1937, has been 
somewhat variable, ranging in 
vearly totals from 7.6 inehes in 
1939 to 24.0 inches in 1947. The 
average for the period has been 
15.6 Approximately 10 
inches, or about two-thirds of the 
yearly total, is in the form of rain. 
Winter precipitation is very light 
but comes entirely as snow. That 
which arrives in April, May, Sep- 
tember, and October can be either 
snow or rain. July and August are 
the peak months. High-intensity 
storms produeing runoff and erosion 
occur most frequently during this 
2-month period, but also have been 
recorded during all months from 
It is 


common for intensities to reach 3 


inches. 


May to September, inclusive. 


inches per hour for 5-minute pe 
riods. but storms exceeding 4 inches 
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per hour are a rare occurrence. 

Supplementary records taken at 
the ponderosa pine plots substan 
tiate the general trends found at 
the bunchgrass plots. Slightly more 
precipitation received; an 
average yearly gross catch of 17.0 


was 


inches was recorded for the years 
1939 through 1952. Net rainfall 
under the trees, measured by sta 
tionary gages at the four corners 
of the installation, showed an aver 
age catch of 13.8 inches or 81 per 
cent of gross. 

Both 
fenced and protected from livestock 


experimental areas were 
disturbance between time of instal 
lation and the application of the 
first treatments in 1941. A period 
of nonuse was necessary to detect 
inherent plot differences which 
might obscure the effects of applied 
treatments. 
Buncharass Study. 
stallation of the bunehgrass plots in 
1937, eattle had grazed the area 


Prior to in 


during winter and spring months 
Density studies, made on the plots 
from 1937 to 1941 while they were 
ungrazed, showed an average plant 
cover of 14.5 pereent. Densities for 
individual vears ranged from §& 
percent to 23.6 percent, varying 
with annual precipitation. 

During this calibration period, 
precipitation, runoff, and erosion 
were also measured and following 
the 1940 rainfall season, the data 
were analyzed to determine readi 
ness for treatment. Statistical anal 
vsis indicated no real difference in 
runoff from individual plots within 
blocks, but real differences between 
the two blocks appeared to exist. 
Accordingly, identical sets of treat- 
ments were assigned to both blocks 
and randomized among plots with 
in them. 

T*e treatments, first applied in 
July and August of 1941, consisted 
of hand-clipping all the vegetation 
on four of the plots, leaving two 
unclipped as checks. Heavy grazing 
was 
simulated by hand-elipping and re- 
moving all vegetation down to an 
inch above the root crown on plot 
1 (block A) and plot 6 (block B) 
Plots 2 and 4 were clipped leaving 
2 inches to 


(214 acres per cow-month) 


represent moderate 


grazing (4 acres per cow-month), 
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and no clipping was done on plots 
3 and 5. Weight of the grass and 
weeds removed from the heavily 
clipped plots averaged 863 pounds 
per acre while moderate clipping 
produced 536 pounds per acre on 
an air-dry basis. 

Following the 1941 season, it be 
came apparent that the absence of 
trampling was a serious drawback 
in. hand-clipping and_ that 
usable and reliable results would be 
from actual 
Difficulties in obtaining the 


more 
eained grazing by 
cattle. 
desired grazing intensities were 
but 


Was 


foreseen, very satisfactory 


control achieved by using 


Fig. 1 


continued an 


movable electrie fence 


Grazing has been 
nually by using eattle for a dura- 
tion of 3 to 5 days, onee during 
each summer season. 

Grazing intensity is judged by 
standards derived 
with controlled 


grazing in associated management 


based on 


eve, 
from experience 
studies.*? Moderate grazing in the 
bunchgrass type results in the util- 
ization of 30 to 40 percent of the 
herbage, whereas for heavy graz- 
ing, utilization is 60 to 75 percent. 
Stubble height of the key species 
Arizona fescue and mountain muh- 
lv—provides a reliable indicator of 
utilization. 

Ponderosa Pine Study After a 
calibration period ending in 1940, 
data from the ponderosa pine in- 
stallation were subjected to an 

that in the 
Differences in 
the average runoff between the two 
blocks proved to be nonsignificant, 
indicating that a treatment 
random to 


analysis similar to 


bunehgrass study. 


eould 
either. 
This was done in June 1941; nee 
dle litter from the 
ground surface of all three plots in 
block B, simulating the effects of 
a ground fire (Fig. 2). Material 
removed included all organic mate- 
rial not ineorporated into the A, 
horizon. The treatment 
varied among the three plots be 


ve assigned at 


was removed 


was not 


cause results would likely have been 
partially obseured by border influ 


Johnson, W. M. Effeet of grazing in 


tensity upon vegetation and cattle gains 
on ponderosa pine -buneh grass ranges of 
the Front Range of Colorado. U.S Dept 


Agric. Cire. $29. 1953. 
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Average Annual Runoff from Summer Storms~-Burchgrass Plots | 





Monito 





Experimental Forest | 


| Before Grazing After Grazing 
1937-1941 1941-1952 
ai 7 | 
£ om i 
> Heavy | 
3 ieee | 
| | 
2 03+ | 
° — 
s a Moderate | 
b= | —— } 
a. 0.2; } 
. 
5 } None 
a } | } | ate } 
0.1 f im | 
| | | 
} | | 
7 -6 2-4 «3-5 ‘6 24 #35 | 
Plot Numbers | 
Fig. 3.—Average seasonal runoff in inches depth from summer storms before and 
after grazing treatment. 


enee, particularly as the result of 


crowns. In eon 


study, 


interlacing tree 
trast to the 
where plots were the sampling unit, 
the evaluation of the ponderosa 
pine treatments is based on the dif- 
ferences between blocks A and B. 
A second treatment was applied 
to block B in July 1952. This time 
the overstory of trees, as well as 
the litter which had 
1941, was removed. 


bunehgrass 


accumulated 
A bor- 


der strip approximately 6 feet in 


since 


Annual Erosion from Summer Storms 


(Average for years of occurrence) 


Plot Numbers 


width around the edges of the 
block Was also cleared 
Bunchgrass Plots 
400 - 
| Before Grazing 
1937-194 
} 
: 300} 
, | 
= 200+ 
st [] 
S — 
Zz 1007 
| 
fe) st _ = 
1-6 2-4 3-§ 
hig. 4..-Eresion from summer rainfall, 
and after grazing treatment. 


Monitou Experimenta 


averaged for 


Results from the 
Bunchgrass Plots 


An analysis of runoff on the un 
treated check plots for the entire 
that 
summer storms producing measur 
able 
average of four to five times per 


16 years shows individual 


surface runoff oecur on the 
year. In addition, a portion of the 
annual runoff is eredited to spring 
snowmelt. Runoff from snowmelt is 
not strongly influenced by relative 
amounts of cover on the plots be 
cause drifting of the 


snow pack 


Forest 


After Grazing 








1941-1952 
Heavy 
|. 
| 
} | 
| 
| | Moderate | 
| i Non: | 
1 | 
| | | | | 
| | 
| | 
| | 
| | | | | | 
a | ah iL. 4 =| 
1-6 2-4 3-5 


seasons of occurrence, before 
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TABLE | AVEKAGE SuRFACE RuNOrr Prk SEASON IN INCHES DeEpTH FROM PON tends to obscure the results. On 
DEKOSA PINE PLoTS RESULTING FROM REMOVAL OF LITTER IN 1941 AND TREES AND . : 

Semuen ue 2062 the other hand, runoff occurring 

during the months of June through 

September results from individual 

rain storms and responds to varia- 


Year and No.of storms Av. seasonal runoff in inches Ratio 
treatment causing runoff slock A Block B Blocks B/A 








tefore treatment Untreates "ntreate . . 
Before treatmer untreated Untreated ; tions in cover treatment. 
1938 13 0.17 0.10 0.6 ; i 
1939 13 0.05 0.04 0.8 The influence of grazing on run- 
1940 3 0.06 0.05 0.8 off durine these four summer 
After removal of litter Untreated Treated ‘i : ; binalie ° 
104) 14 0.17 1.17 6.9 months is shown graphically in 
In4e D 0.12 0.43 3.6 Figure 3. In the period before 
143 6 0.08 0.20 3. vrazing, the average runoff varied 
1044 x OS O65 23 » ~ : nn 
1045 12 0.50 1.05 1.8 from .24 to .27 ineh. hese plot 
1046 fj 0.10 0.11 1.1 differences were not. statistically 
1947 bs _— papi 1.6 significant but soon beeame— so 
1048 ih) O07 O06 og : 
1040 10 0.10 0.07 0.7 following treatment as average 
150 ; 0.02 0.02 1.0 amounts of runoff began to reflect 
195] | Trace Trace asta . NE a TO a 
After removal of trees & litter Untreated Treated Variations nm grazing mM “ NSITY. n 
1952 0.03 0.49 16.3 twelve years, the heavily grazed 
plots have vielded an average of 
34 inch of runoff per season ; mod- 
erately grazed, .22 inch; and non- 
se grazed, .11 inch per season. 
Grazing has also eaused an in- 
crease in erosion, but not in direct 
Effect of Treatment on Surf Runoff . . : 
: Sertece_Re proportion to intensity of use. Dur- 
Ponderosa Pine Piots ing the calibration period, while 
mh there was no grazing by livestock. 
iIStI Monitou Experimental Forest : ; , 
ad ‘ erosion oceurred as the result of 
a four separate storms occurring in 
three summer seasons. Average an- 
a Litter ond Trees nual erosion for seasons of oceur- 
Removed 


renee, as shown in Figure 4, ranged 
r from 111 pounds per acre to 163 
pounds per aere. Following the ini- 


has resulted from heavy grazing 
while erosion from moderately 


col 
S 
2 
2 e e > . 4 
~ g tiation of grazing treatment, 13 
g storms were of sufficient size to 
2 10:1 P 
+3 produce erosion. Average annual 
3 °,* » 
depositions for seasons of oecur- 
¢ b— et ; % 
S renee were 134, 145, and 316 4 
- a pounds per acre, respectively, for 
‘3 Litter 0 none, moderate, and heavy grazing. 
. L x A significant inerease in erosion 
° 
c 
€ 


grazed plots remains near normal. 
In 8 of the 16 vears of study, there 





has been no measurable erosion. 
Months of greatest soil movement, 


Rotio of surface 


as might be expected, were July 
and August. It was noted, partic- 
ularly in 1938, 1944, and 1945, that 
erosion tended to oceur during pe- 
- riods when large storms follow one 
another at short intervals. 








38 40 45 50 62 Results from Ponderosa 
Pine Plots 


Yeors 





doth treatments in the ponderosa 








Bee va ” ine plots produced striking in- 
Fig, 5—Plotted ratios showing relation of surface runoff from treated and untreated ; I ian 
ee creases in runoff and erosion, Prior 
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to disturbance, no erosion occurred 
through three summer seasons. In 
the summer of 1941 following re 
moval of needle litter in June, 
three storms were of sufficient size 
to cause soil movement. The three 
plots in the treated block yielded 
an average of 76.1 pounds of air- 
dry eroded material, almost 4 tons 
per acre, while the untreated block 
vielded none. During the period 
June through September, in the 
years 1941 to 1945 inclusive, ero- 
14 storms, but 
at a steadily decreasing rate. In 


sion resulted from 


these five vears, the amount of air- 
dry eroded material derived from 
the treated plots decreased from 
25.4 to 1.0 pounds per storm. No 
erosion oeeurred from 1946 through 
1952, and it was eoneluded that the 
effect of litter removal in 1941 had 
been virtually eliminated by the 
gradual return of a ground cover. 
The treatment 
of trees as well as the litter cover 


second removal 
was applied to the same block in 
July 1952. 
from the next heavy rains while 
the bloek 
none. Three storms during the re- 
mainder of the summer season pro- 


Again, erosion resulted 


undisturbed produced 


dueed an average of 89.5 pounds 
of air-dry eroded material per plot 
more than 4 tons per acre. 

The 
was equally impressive. 
of litter and tree 
picted by the ratios of runoff from 
treated and untreated blocks in 
Table 1 and Figure 5. 
disturbanee, no significant differ- 
During the 194] 


surface runoff 
Influence 


response in 


removal is de- 


Prior to 


enees” existed. 





summer period following removal 
of the litter layer, runoff produced 
the treated block 
times that of the untreated. In 
subsequent years, runoff from the 


from was 6.9 


two blocks returned to an approxi- 
mate equilibrium. Following the 
second treatment in July 1952, a 
differential in runoff between 
bloeks oecurred again, with the 
ratio this time reaching 16.3 to 1. 
Since tree cover was also removed 
in this instance, surface runoff is 
expected to remain at an abnormal 
level for a considerably longer pe- 


riod. 


Discussion 


These two studies were designed 
erazing 
and runoff 
and erosion. The objective has been 
to establish limits on the intensity 


to examine the results of 


forest disturbances on 


of such uses in Front Range water- 
sheds. 

From the bunchgrass study, it is 
possible to develop some standards 
for management of Front Range 
vrazing lands. Heavy grazing (215 
acres per cow-month) appears to 
vo beyond the limits allowable in 
good watershed management prac- 
tive. Erosion has begun to accel- 
which ean be 


In addition, 


erate above a rate 


regarded as normal. 
runoff 
less water enters the soil reservoir 
available for 


surface has inereased and 
eould be 
plant growth or subsurface supply 
for regulated streamflow. Erosion 


does not appear to be substantially 


where it 


increased as a result of moderate 


erazing (4 acres per cow-month) 


Se 
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in spite of some additions to sur 
face flow. In practice, it appears 
that moderate grazing on relatively 
ventle slopes Is permissible if the 
inereased loss of runoff water does 
not cause critical shortages of mois- 
ture for plant development. 
These observations have been 
partially substantiated by a large- 
scale pasture study being conducted 
in the same general area.* Here, 
similar g@rass cover has been sub- 
jected to three rates of grazing 
light, moderate, and heavy-——since 
1942. Moderate grazing has proved 
to be the efficient from the 
standpoint of economic returns in 
beef Furthermore, 
moderately are 
holding their own in annual forage 
production, plant vigor, and den 


most 


production. 


vrazed pastures 


sity. 

Results of treatment in the pon 
derosa pine plots show the tenuous 
protection supplied by forest cover 
in Front Range watersheds. Com 
plete removal of litter, as may oc- 
cur from ground fire, brings imme- 
diate response in terms of flashier 
runoff and greatly increased ero 
sion. Clearcutting accompanied by 
the litter 
simply increases the effect by re- 
moving the sheltering 
This suggests that timber, even on 
the Front 
Range, should be lightly eut by a 


removal of protective 


overstory. 


moderate slopes in 
single-tree system of selection and 
harvested with great care. Fire and 
other forms of widespread ground 
eliminated 


disturbance should be 


entirely. 


4Op. eit. 





Soils and Forest Tree Breeding’ 


FOREST TREE BREEDING is a young, 
but vigorous branch of applied sei- 
ence. It was fortunate to acquire 
from its parent disciplines the the 
oretical foundations of genetics and 
the practical knowledge of selec 
tion and hybridization techniques 
Thus richly endowed, forest tree 
breeding has already accomplished 
feats that have roused the admir- 
ation of plant specialists. It is suf- 
ficient to mention hybrid poplars 
producing a harvest of pulpwood 
at the infantile age of 15 years 
Yet, in spite of these suecesses, for 


ce 


est tree breeding like many ‘‘ prod 


igv children’? is not free from a 


danger of a delayed or even an 


arrested maturity 


A sound development in’ any 
realm of life is the outcome of the 
as the nurture of 


nature as well 


specimens; a close correlation of 
the inherited growth potential with 
suitable environmental conditions 
Thus far forest tree breeders have 
fulfilled the latter requirement only 
in regard to climatic influences, but 
neclected 
effects of 
With rare exceptions, forest soils 


they have the equally 


important soil faetors 
specialists are also to be blamed 
for the existing shortcomings, since 
paid little attention to the 
problems of forest geneties. How 
the interest of re 
forestation practice in genetically 


they 


ever, increased 


superior stoek will doubtlessly 
force both groups of technicians to 
abandon their attitude of isolation 
ism and solve acute problems by 
cooperative efferts 

(Contribution from the Soils DD part 
ment, Wise \grn ~ Madi 
son, in coo with Wisconsin Con 
Department 


ousin Expt. Sta 
peration 
sery on 

‘The write 
to Drs. G. K 


University of 


expresses his appreciation 
Voight and J. J. Curtis, 
Wisconsin, for their help 
this report He 
owes a debt gratitude to Dr. F. I 
Righter U Institute of 
Genetics, for his review of the manuser pt 
and a number of 
which helped to 
ogieal and the ge 
Valuable suggestions were reeeived from 
Dean Hardy L. Shirley, State University 
of New York College of Forestry, and 
Paul O. Rudolph, Lake States Forest 
Experiment Station 


in the preparation of 


S.FLS Forest 
comments 
pedo 


Viewpoints 


elucidative 
coordinate the 
netical 


This paper is limited in its scope 
to the phases of tree selection and 
breeding in which soil may play 
an important part either as a fac- 
the hereditary 
properties of trees, or as a medium 


tor determining 


for the growth of breeding mate- 
rial and superior progeny. The fol- 
lowing aspects are given particular 
(1) 


selection of superior 


attention: soil as a selective 


agent; (2 


> 


trees; (5) progeny tests, establish- 


ment of seed orchards, and main- 
tenance of genetical arboreta; (4) 
development of hybrids; (5) re 
forestation with elite, pure clone, 
or hvbrid stock 


Soil as a Factor in Natural 
Selection 


have 
proved that climatic conditions in- 
fluence the course of natural selee- 
tion and the inherent growth po- 
tential of This influence is 
so pronounced that in some in- 
stances it affects the forest economy 


Numerous observations 


trees. 


of extensive regions and ealls for 
the 
introduced 


replacement of 
the 
According to ideas of some 


an artificial 
natural stands by 
trees 
forest geneticists, the productive 
capacity of southern Sweden would 
be considerably increased by a re- 
placement of the slowly growing 
native variety of Picea abies by 
the rapidly growing German vari- 
ety of the same species (5) 
Contrary to this clear-cut picture 
of climatic influences, there is only 
fragmentary and rather vague in- 
formation on the selective effeets of 
the soil. A 
that 
certain soil types undergo natural 
which the 


few observations sue- 


vest forest stands confined to 
selection, as a result of 


surviving population consists of 
individuals whose genetic consti- 
tution permits them to cope with 
a shortage of moisture and nutri- 
salts, 


Such 


ents, high concentration of 


or other adverse conditions. 
a process, of course, can take place 
only when forest stands oecupy an 
soil 


area of large enough to ex 


clude pollination from trees grow 


GOR 


S. A. Wilde? 
Professor of soils, University 
of Wiseonsin, Madison. 


ing on soils of different composi 
tion. The progeny of phenotypiec- 
ally inferior or dwarfed trees, 
located on small areas of infertile 
soils, such as ealeareous outcrops, 
was often found to regain its good 
hereditary form and high growth 
potential when planted on reason- 
ably favorable sites (19). 

The most often quoted example 
of presumably selective influence of 
the soil on trees is presented by 
the deformed and slowly growing 
Scotch pine hardpan 
podzols of Germany (1/4). These 
stands have fallen into ill repute 
throughout the silvicultural world 


stands on 


because of the inferior quality of 
their progeny, living witnesses of 
which can be observed in 
places of Europe as well as Amer- 
ica. Climatie conditions of German 
podzols are not greatly different 
from those of the Riga region of 
Latvia which produces one of the 
best 


many 


renetical varieties of Seoteh 
pine. Therefore, it 
sumed that the inferior quality of 
German stands has resulted from 
the highly unfavorable conditions 
of moisture, characteristic of hard- 


may be as- 


pan podzol soils. Such conditions 
are likely to encourage the survival 
of the drought-resistant but slowly 
This 


would be especially probable be- 


vrowing trees. tendency 
cause of a shallow penetration of 
the pine root systems, arrested in 
their development by the hardpan 
laver. 

A more convincing illustration 
of the selective influence of the soil 
is provided by halophytie 
Betula 
sorum and Arthrophytum haloxcy- 


woody 


plants, especially kirghi- 


lon. These trees of desert and sol- 
onchak 
high and 
do not change their inherent mor- 
phological and physiological char 


soils tolerate enormously 


concentrations of salts 


transplanted on 
in fact, they do 


acteristics when 
alkali-free 


not grow satisfactorily on soils with 


soils; 


a normal electrolyte content (15 
has 
indicated that the seed of jack pine 


A study in Wisconsin (25 


and red pine originated on sand 
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dunes produces seedlings of a much 
slower inherent rate of growth than 
the seed originated on granitic out- 
wash and other fertile soils. The 
deficiency of moisture and nutri- 
ents in these aeolian deposits may 
be suspected as a factor preelud- 
ing survival of specimens of high 
growth potential. The same study, 
however, failed to reveal any rela- 
tionship between the site quality 
of parent white pine and the 
growth of the progeny. Perhaps 
the diminutive and frugal varieties 
of white pine are not developed by 
natural selection because this semi- 
tolerant and rather exacting spe- 
cies is incapable of competing with 
the pioneer forest cover on poor 
soils. 

The results of the geographic- 
tests led Wright (24) to 
that ‘‘In general, the 
regions whose climate 


origin 
conclude 
from 
and soils favor rapid growth, good 
form, or a high degree of eold re- 
exhibit these 
acters when grown in comparison 
other under uniform 


races 


sistance same char- 


with 
conditions.’ 


races 


for- 
redeedar 


There is a notion 
that the 
originated on acid soils does not 


among 
esters seed of 
produce seedlings suitable for re- 
forestation of aikaline and 
A failure of several 
red pine plantations on sandy soils 
attributed by 
some to the origin of planting stoek 
the seed eolleeted on 


soils. 
viee versa 


of Wisconsin was 


raised from 
rich 
difference in the inherent 
vrowth of black 
stock raised from a seed collected 
in muskegs and on upland soils of 
Minnesota was observed by the 
author. The validity of these ob- 
servations is now being investigated 
by greenhouse and field trials. 


lacustrine clavs. A marked 
rate of 


spruce nursery 


Selection of Plus Trees 


No matter how speculative cer- 
tain claims and conclusions in re- 
vard to the selective effects of the 
soil may be, they cannot be dis- 
earded by silviculturists without a 
reasonable proof of their total un- 
reliability. For this reason, it 
seems to be desirable to consider 
the 


the following restrictions in 


choice of superior trees to serve as 
a source of seed or breeding mate- 
rial: 

(a) As a general policy, it is 
advisable to avoid too great differ- 
ences in the composition of soils 
supporting parent trees and soils 
to be reforested. The origin of the 
soil, textural and structural com- 
position of the soil profile, position 
of the ground water table, pH 
value of the soil, content of carbo- 
nates, and supply of essential nu- 
trients appear to be among char- 
acteristics to particular 
attention. 

(b) In reforestation of sites sub- 
ject to drought or winter kill, 
selected or hybrid stock should not 
be originated from the fast grow- 
ing elite parent trees developed 
under optimum conditions of soil 
fertility. Such stock with its her- 
editary high rate of transpiration 
may be the least capable of surviv- 
ing under conditions of either sum- 
mer or winter deficiency of water. 

(c) In securing planting stock 
for lands where frost injury may 
be expected, attention should be 
given to trees growing on gley soils 
In the regions of low 


receive 


of lowlands. 
temperatures, stands on such soils 
are exposed to severe frost dam- 
Thus, in 


selection, 


consequence of 
natural late flowering 
varieties are developed which are 


ages. 


more resistant to spring frosts 
(16). 
These tentative 


made in the spirit of the ideas ex- 


suggestions are 


pressed by geneticist (2): 
“The forest tree breeder must ad- 
mit the factor of the 


into his consciousness, 


one 


unforeseen 
absorb. it 
into thinking, and establish it as 
one of the guiding principles in 
making plans. He must prepare 
which the 


game 


for a eontest in rules 


may change as_ the pro- 
fresses. 

In the initial stages of a selection 
program, it should be remembered 
that 
vrowing on fertile soils may have 
a much better appearance than 
genetically superior trees growing 
on soils of low fertility (10). 
Therefore, the choice of plus trees, 


genetically inferior trees 


i.e. potential elite trees, for breed- 
ing cannot be accomplished too ef- 
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ficiently without an appraisal of 
the soil productive capacity. 

In certain geological formations, 
e.g. in terminal moraines, the com- 
position of the soil profile often 
changes within short distances. 
Therefore, the determination of 
soil influences may at times require 
many profile exeavations. The 
local modifications in the soil pro- 
ductivity may be caused by the 
occurrence of a perched water 
table. irregular extensions of the 
capillary fringe, seepage, pockets 
of sand or clay, intrusions of lime 
or other petrographic material, 
cementation or compaction of soil, 
and protrusion of rock substrata. 


Progeny Tests, Establishment of 
Seed Orchards, and Maintenance 
of Genetical Arboreta 


The genetie quality of the se- 
lected phenotypically superior 


trees is determined by planting 
cuttings on 
the 
This 


may 


crafts, or 
testing and observing 
crowth of progeny or elones. 


their seed, 
areas 
basically sound procedure 
provide a totally misleading an 
swer if trials are not condueted 
on a soil with a balaneed and uni- 
form fertilitv. The loeal variation 
in soil fertility the 
crowth of inferior progeny and de 


may enhance 
press the growth of superior prog- 
A deficienev of eertain nu 
will the 
The diserenan 
fertility 
may influence the growth of tested 
through 


eny. 
trient 
trials meaningless. 
state of 


elements render 


cies in the soil 
plants either direetly or 
the mycorrhizal fungi; the role of 
the latter is of partie- 
ular importanee in work with ent- 
tings, except those of the Populus 


organisms 


genus. 
Everything considered, it is best 
to conduct progeny tests on recent- 
lv cleared forest land whose soil 
satisfies the requirements of species 
The 
itv of the soil on such a testing 
ground should be carefully checked 
by field examination and by anal 


being investigated. uniform- 


vses. 

If suitable recently cleared soils 
are inaccessible, fertility of the soil 
should 


proce- 


selected for progeny tests 


be adjusted by available 





Gan 


dures (21 Such an adjustment 
may not duplicate the composition 
of the details, 


but, as nursery experiences have 


virgin soils in all 
demonstrated, it will make possible 
normal and uniform development 
of the tested progeny. 
advisable to verify that the soil of 


It is also 


the area assures a normal develop 
ment of myecorrhizae (12 

The superior offsprings, devel- 
oped tests and 
controlled pollination, are planted 


through progeny 
in orchards to serve as a source of 
Even though soil conditions 
the 


seed 

cannot influence hereditary 
characteristies of these genetieallv 
superior trees, unfavorable physi- 
eal properties of the soil and un 
balanced fertility will hinder the 
production of seed and mav even 


lead 


able clones 


to the deterioration of valu- 
Therefore, the soils of 
the 
those 


orehards require 


eareful 


progeny testing areas 


seed same 


of the 


attention as 


The arboreta are established to 


provide material of native and 
exotie tree species and varieties for 
The 
such arboreta depends not only on 
the 
forms, but also on their flowering 


Since different tree spe- 


breeding purposes. value of 


the survival of assembled 
capacity 
have 


cles, @.g@. pines and spruce, 
vastly different soil requirements, 
cenetical must 


of either a number of areas of suit- 


arboretum consist 
able soils, or a section of land in- 
eluding a wide range of soil types. 
The devoted to the selection 
of the rieht kind of will 
greatly facilitate the  establish- 
ment and performance, especially 


eare 


soils 


material. 
The need for a periodic adjustment 


flowering, of breeding 


of soil fertility or other soil-im- 


proving measures in genetical ar- 
boreta is not exeluded. 


Development of Hybrids 


The achievements of agronomists 
and horticulturists in plant breed- 
ing suggest that this field offers a 
possibility of similar improvements 
in silvicultural crops. This may be 
particularly the 
gram of tree breeding stresses the 


true when pro- 


improvement of the form of trees 
to climatic ex 


resistance 


or their 


tremes and harmful organisms 
(11,17). On the other hand, pro- 
duction of tree hybrids for the sole 
purpose of achieving exceptionally 
high is likely to 
many difficulties. As a_ general 
rule, an inherently hich rate of 
growth calls for a higher sunvlyv 
of available water and amplifies 
the vulnerability of trees to 
drought, frost, and winter kill; 
rapidly growing trees are less re- 
wind, and 
Thus, in respects, 
aims of tree breeding may sharply 
conflict silvicultural 
ophv which stresses the vigor of 


vields 


present 


sistant to sleet. snow 


press. certain 


with philos- 
artificially created forests. 

Side by side with hiehly promis- 
eultivation of hy- 
particularly those of the 
Populus’ genus, has met with dis- 
ecouraging failures. caused largely 
bv the unfortunate choice of breed 
and the 
misplacement of plantations (3, 1.7). 
In the opinion of Hautzagers (4), 
a noted Dutch poplar breeder, ‘‘in- 
dication given us by the hybridiza- 
tion work performed till now is 
that it is better, in general, to use 
pure species than hybrids.’’ This 
is a rather startling statement at 
the time of a general enthusiasm 
for rapidly growing hybrid pop- 


ing 
brids, 


successes, 


ing material ecological 


lars. However, it is possible that 
Dr. Hautzagers’ pessimism orig- 
inates in part from the incorrect 
appraisal of the site requirements 
of the parent trees and their prog- 
env. He believes, for example. that 
**Populus qrandidentata grows in 
its natural habitat on somewhat 
drier soils than those preferred by 
P. tremuloides and is also less ex- 
acting as to soil fertility, so that 
this species in particular will be 
drawn into our work’’ (4). 
Largetooth aspen is a 
that definitely deserves the atten- 
tion of forest geneticists, and per- 
haps it has certain ecological vari- 
eties of modest site requirements. 
In general, however, it is consider- 
more shade tolerant than 
trembling aspen, more vulnerable 
to drought, and has a definitely 


species 


ably 


higher nutrients 


99) 


This difference of opinion sug- 
gests a more careful evaluation of 


requirement for 


servation of 
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site requirements of parent trees 
and selection of ecologically suit- 
able breeding stock. In turn this 
may facilitate the production of 
hybrids better equipped to meet 
the rigid requirements of cut-over 
lands. 

It should be mentioned that the 
amazingly rapid growth of pop- 
lars, ornamenting highways or 
serving as windbreaks, 
clue either to the site requirements 
of such trees or fertility level of 
soils that support them. Such trees 
are growing without competition 
and extend their root system to a 
distance of nearly 200 feet to se- 
eure water and nutrients. It is 
equally dangerous to draw conclu- 
sions in regard to reforestation 
possibilities of hybrids of Populus 
or other genera on the basis of ob- 
stands growing on 
heavv soils in the drought- and 
frost-free oceanie climate of the 
Low Countries, France, Italy, or 
southern U.S.A. 

As suggested by Brink (2), the 
adaptability of hybrids to certain 
soil conditions may be increased 
by the use of augmentive breeding. 
Michurin (8) attributed the suc- 
cess of his work on the develop- 
ment of tree hybrids to the careful 
attention he paid to the soil as a 
factor in plant breeding. Unfortu- 
nately, the observations of this 
plant breeder of the Burbank 
School are confined largely to the 
horticultural plants, and it is diffi- 
cult to decide how far they may be 
applicable to forest trees. Keller 
maintains afforestation of prairie 
and alkali soils requires special se- 
lection of parent trees and some- 
times breeding of stock which could 
‘‘convert to its benefit the hostile 
forces of nature.’’ As an illustra- 
tion of a suecess of such an en- 
deavor, Keller mentions the suecu- 
lent and salt-resistant variety of 
grape, cultivated on alkaline soils 
of the shores of the Black Sea (15). 

The development of the hybrids 
may gain certain improvements if 
their vigor is systematically evalu- 
ated by analytical methods devised 
by Langlet (6), Meuli and Shirley 
(1), and many agricultural breed- 
ers. A comprehensive bibliography 
dealing with the immunity and 


gives no 
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general vigor of originated strains, 
as well as the analytical appraisal 
of these characteristics, is assem- 
bled in the English edition of Vavi- 
lov’s book (18). 
Mirov (9), physiological analyses 
may be of help in the determina- 
tion of the ecological characteris- 
tics of parent trees and facilitate 
the development of genotypes suit- 
able to a given set of climatie and 
soil conditions. Physiological grad- 
ing of nursery stock was empha- 
sized by Wakely (20), and the 
technique of physiological analysis 
of tree seedlings was reported by 
Wilde, et al. (23). 


As suggested by 


Establishment of Plantations of 
Elite, Pure Clone, or Hybrid 
Stock 


Trees with their mycorrhizal 
symbionts have an enormous ¢a- 
pacity for utilization of water and 
nutrients; some tree species pro- 
duce high yields on rock outcrops 
by utilizing water of condensation 
and nutrients from unweathered 
minerals. Yet, like any other or- 
ganisms, trees cannot cope with a 
critical deficiency of either water or 
nutrients, and_ silviculture has 
shown in the past beyond any shad- 
ow of a doubt that success of refor- 
estation depends upon selection of 
suitable planting sites. These ex- 
periences were gained with plant- 
ing stock of an average growth po- 
tential. The use of stock of a high 
grrowth potential, originated 
through selection or breeding, will 
considerably raise the standards in 
the choice of soils suitable for tree 
planting. In this regard, there is 
no difference between forest and 
farm crops, and as correctly stated 
by Albrecht (7), ‘‘One thing is 
sure—greater yields require great- 
er quantities of plant food. The 
farmer switching to improved high- 
yielding varieties must of neces- 
sity use more fertilizer to gain the 
maximum advantage of the hered- 
itary potential of the new strain.’’ 

Thus the utilization of the hered- 
itary vigor of trees will require 
soils with an inereased content of 
mineral organic matter, 
and nutrients; very likely it will 
impose more restricted ranges of 


colloids, 


soil reaction, a factor which influ 
ences the availability of nutrients; 
it will place greater demands upon 
permeability of soils, their water- 
holding capacity, and aeration. 

Therefore, unless the reforesta- 
tion program is ready to provide 
soils of a reasonable fertility, rap- 
idly growing varieties are likely to 
suffer from drought and 
frost, and to increase the area of 
struggling non-merchantable plan- 
tations that may serve as breeding 
centers for parasites. 

These are the reasons why enor- 
mous areas of land now in need of 
tree planting will not be suitable 
for reforestation with rapidly grow- 
ing varieties of trees. Such lands 
include coarse siliceous sandy soils, 
moisture-deficient soils of the prai- 
rie-forest and desert-forest transi- 
tions, soils depleted by repeated 
fires and prolonged cultivation or 
grazing, and podzolized soils of 
lateritic substrata, impoverished in 
nutrients by abundant rainfall and 
man’s mistreatment. On all such 
lands, the genetically superior nur- 
sery stock may become ecologically 
inferior planting material. 

Perhaps, in some instances, the 
use of rapidly growing strains on 
infertile soils will be possible with 
the help of artificial fertilization. 
As a rule, however, such practice 
will have to be confined to soils 
underlain by a ground water, soils 
influenced by an extended eapillary 
fringe, and soils of humid regions, 
those of the Atlantic Coastal 
Plain. Attempts to force the 
growth of trees by application of 
mineral fertilizers on soils deficient 
in moisture will only speed up the 
destruction of plantations by 
drought or frost. 

The failure to realize that 
is an essential factor in the propa- 
gation of the superior tree strains, 
will not benefit either the forestry 
enterprise or commercialized forest 
genetics. As stated by Theodosius 
Dobzhansky, an authority on ge- 
neties, ‘‘The so-called nature-nur- 
ture problem is not to distinguish 
which traits are genotypic and 
which environmental, for all traits 
are genotypic and environmental.”’ 
The refusal of a certain brand of 
Lamarckists to acknowledge the 


losses 


e.g 


soil 
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basic principles of heredity has 
brought to life the incredible ‘‘ge- 
netie controversy’’ which costs the 
world many square miles of pulp- 
wood stands, wasted in futile po- 
lemies. A neglect of soil and other 
ecological factors in forest tree 
breeding program will only serve 
to perpetuate and amplify the ex- 
isting fallacies, and to inerease the 
aimless juggling of plant forms 
whose rapid growth, or even sur- 


vival, depends upon the green- 


house-like environment of the pro- 
pagation ground. 
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Harvard Announces Fellowships in Silvicultural Research 


Harvard University announces the in biology with particular reference to 
Richard Thornton Fisher Research — silvicultural problems. 
Fellowships designed to encourage The fellowships are open to those 
study and = research in silviculture. who hold bachelor’s degrees from un 
Two fellowships with fixed stipends of | dergraduate schools of forestry or 
$2,000 each are available for the year from colleges of liberal arts. Grad- 


1955-56. They are to defray the ex-  uates of the latter schools must have 
penses of tuition, living, and ineiden- majored in biological science. 
tal travel for a period of approxi- Applications must be filed with the 


mately 15 months. The fellowships Graduate School of Arts and Sciences, 
will enable students to matriculate in 24 Quiney Street, Cambridge 38, 
the Harvard Graduate School of Arts  Mass., by February 8. Further infor 
and Sciences, and to satisfy residence mation and application blanks may be 
requirements toward a master’s degree obtained from the office of the Grad 
with work in forestry and silvieultural uate School or from the Director of 
problems, or toward a doctor’s degree the Harvard Forest, Petersham, Mass 








Air Seasoning California Redwood 


ONE TREND IN the conservation of 
our forest resources which probably 
deserves more attention than it has 
received in the past is the continu- 
ing improvement in methods of 
producing more and better lumber 
from increasingly lower-grade logs. 
Technological advancement in the 
manufacture of lumber is a major 
factor in extending the present 
supply of old-growth timber and 
obtaining maximum utility from 
all that is harvested. 

The degree of intensity to which 
any mill can utilize a given stand 
of timber is dependent largely 
upon the efficiency of the mill. The 
minimum quality of raw material 
for marginal operations must be 
higher than for more efficient mills. 
The term ‘‘efficient mill’? as used 
here means efficiency not only in 
obtaining maximum quantity of 
material, but also maximum quality 
of product, and quality of product 
increasingly 


is becoming impor- 
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tant, especially in the redwood 
industry which is experiencing a 
growing demand for material suit- 
able for natural finishing. The mill 
manager, who a few years ago con- 
eentrated his attention on daily 
mill eut, today divides his atten- 
tion between quantity and quality. 
He is as interested in pereentages 
of upper-grade lumber as he is in 
maximum vield from logs and saw- 
mill. 
and increasing the average value 
of the lumber produced, the mill 
manager can afford to process ma- 
terial which heretofore had been 
passed over in the logging oper- 
ation as unmerchantable. 

It is on the basis of improving 
quality and quantity of lumber 
products from the forest resources 
of the Redwood Region that much 
of the development work of the 
California Redwood Association is 
undertaken. Improved methods of 
log breakdown, statistical quality 


By reducing sawmill waste 
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Engineer, California Redwood 
Association, San Francisco. 


control of lumber thickness and 
moisture content, and drying red- 
wood are some of the standing re- 
search projects conducted by the 
Technical Division of the Cali- 
fornia Redwood Association. These 
projects reflect the desire of the 
industry to reap the fullest utility 
from its harvested logs. 

Within recent the red- 
wood industry through its associ- 
ation, contributed research 
funds to developing improved 
methods of seasoning redwood. The 
most perplexing problems of dry- 
ing redwood occur in kiln drying 
and it was in this field that many 
of the problems were solved first. 
Secondary problems arising in the 
pre-air seasoning of redwood have 


years, 


has 


also received attention. It is the 
purpose of this paper to report 
some of the findings 


The red- 
wood, as it comes from the sawmill, 
may range from a low of 40 per- 


moisture content of 





spaced 
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250 percent. 
into groups, de- 
are upon the moisture content 
and other variables such as density 
and rate which affect the 
difficulty of drying the species, the 


cent to over sv segre- 


gating redwood 


crowth 


process of seasoning is simplified. 
The most difficult lumber to dry is 
put into the ‘‘heavy’’ or ‘‘sinker 

classification. Redwood of this class 
has a moisture content in excess of 
150 percent. It usually 
for about 70 percent of the total 
to be kiln dried. 


accounts 


volume of lumber 


The remaining lumber may be 
divided again into ‘‘medium’ 
which contains lumber in the mois- 
ture content range of 75 to 150 
percent, and ‘‘light’’ which con- 
tains lumber having a moisture 
eontent of less than 75 percent. 


The medium and light lumber may 
be treated as one class. 
Redwood lumber can be success- 


fully kiln dried regardless of its 
moisture content. However, be- 
eause of the costs involved, the 


usual procedure is to place the 
sinker-and medium-segregated lum- 
ber in the air-seasoning yard until 
the moisture content approaches 
an equilibrium with the relative 
humidity of the air and then to 
place it in kilns for final drying. 
Light lumber is often kiln dried 
directly from the sawmill. 

The efficiency of any air-drying 
yard is dependent upon the inter- 
action of several factors, includ- 
ing speed of drying and amount of 
lumber dried per per year. 
Speed, or rate of drying, controls 
that part of the cost of air-drying 
which from interest and 
taxes on the lumber while in the 
drying yard. Lumber dried per 
acre per vear is a measure of those 
costs of drying which accrue from 
investment in yard. The ideal yard 
would be one in which the sum of 
variables would be a 
minimum for seasoning the lumber 
to the desired content. 
Since wider spacing between in- 
dividual piles will give faster dry- 
ing the yards should be opened 
until the increased due to 
the additional yard area required, 
exceed the savings made possible 
by the smaller inventory of drying 
lumber. It is where these two cost 


acre 


results 


these two 


moisture 
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4° SPACE BETWEEN TIERS 
Fig. 2.—End view drawing of blocks of 
l-inch sinker redwood showing lines of 


equal moisture content which would exist 
after 270 days of air-drying if all the 
lumber had an initial moisture content 
of 200 percent. Units in which samples 
were kept are indicated with an ‘‘S’’. 

‘*S’? is circled were 


Those in which the ‘‘§ 
sampled only in the blocks of sinker 


lumber. 


increments are equal that the air- 
drying will be accomplished at the 
lowest possible cost. 


Test 


Several years ago preliminary 
tests were run on pile spacing to 
reduce the time for air-drying 
which, frequently, was as long as 
two years. Experimental areas 
were set up in the yards and the 
between piles was in- 
creased from the usual 18 inches 

» 3 feet and more. The results of 
these tests were so satisfactory that 
the association decided to make a 
thorough study of the relation be- 
tween yard pile spacing and cost 
of air-seasoning. Using the prelim- 
inary tests as a guide, a newly con- 
structed three-acre yard at the Ar- 
eata Redwood Company on the 
Pacific Coast of Northern Cali- 
fornia was set up to test the effect 
of spacings of 4, 6 and 8 feet be- 
tween piles on the cost of air sea- 
soning. 


spacing 


The test was planned so that en- 
tire the yard were on 
each of these three spacings. Each 
of the various segregations to be 
tested was included in each of the 
three Segregations in- 
cluded in the test were 1 and 14 
inch sinker and 1 and 2 inch light, 
was a mixture 


sections of 


spacings. 


which in this study 
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of light and medium. By means of 
sample boards, the rate of loss of 
moisture in the lumber in individ- 
ual packages was followed as the 
test progressed. Upon the comple- 
tion of the test, the data were ana- 
lvzed by converting the rate of loss 
in moisture content to ‘‘corrected 
drying rate factors”’ for each of the 
sample boards. The corrected dry- 
ing rate factor is an empirical con- 
cept based on the observed fact that 
the ratio between the rate at which 
a board loses moisture and the re- 
sidual moisture content of the 
board in excess of the equilibrium 
conditions of the drying atmos- 
phere tends to remain constant as 
the lumber dries. The value of the 
corrected drying rate factor for the 
comparison is that it eliminates the 
effect of variation in moisture con- 
tent between samples. 

The tests showed that the wider 
the spaces between piles, the faster 
and more uniformly the lumber 
dried. Figure 2 shows the pattern 
of moisture contents which would 
result in blocks of 1-inch sinker on 
three different spacings if all the 
lumber had an initial moisture con- 
tent of 200 percent and was al- 
lowed to remain in the yard under 
the drying conditions of the test 
for a period of 270 days. A great 
difference is apparent in the rate at 
which the lumber dried in various 
places in the block on the 4-foot 
spacing. However, in the blocks 
having 6-and 8-foot spacing, there 
is little difference in the moisture 
content between the packages in 
the fastest and slowest drying 
positions. Sinee the yards are 
pianned so that each block is en- 
tirely removed at one time and 
placed in the kiln, the effect of the 
uniformity of drying can be ap- 
praised by assuming that the slow- 
est drying package of each block 
will determine the length of time 
that each block will be kept in the 
drving vard. So that in spite of 
the quick drying which may occur 
in the outer packages, the time 
necessary to dry the block in the 
vard is dependent upon the slowest 
drying package. 

Figure 3 shows the effect which 
pile spacing had on the rate at 
which the lumber dried in the slow- 
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est drying packages in the 1-inch 
sinker blocks. It is apparent from 
Ficure 3, and similar curves for 
other segregations, that the lumber 
on the wider spacings dried faster 
than on the narrower spacings. but 
that after the pile spacing had been 
increased to 6 feet the rate of in- 
crease, with increase in spacing, 
slackened off. 

Turnover of 1-inch sinker lumber 
per per dried to any 
given moisture content was greater 
on 6 feet than on 4 feet but, unlike 
the rate of drving, further in- 
creases in pile spacing reduced the 
rate of volume turnover, and turn- 
over at 8 feet was less than at 6 
feet. Apparently this relationship 
results from the fact that as the 
yard is opened at the narrower 
spacings, the rate of drying in- 
creases rapidly so that even though 
it is not possible to get as much 
lumber on each acre of yard, the 
faster rate of drying results in a 
net increase in volume turnover. 
However, since the increase in dry- 
ing rate tends to level off with in- 
creased spacings bevond a certain 
point, the effect of less lumber on 
each acre on spacings beyond that 
point more than offsets the de- 
ereased time required to dry the 
lumber on the wider spacings. The 
net effect of wider spacing bevond 
the critical point is to decrease the 
annual turnover rate per acre of 
vard. 

Analysis of the effect of other 
segregations on rate of turnover 
indicated that maximum turnover 
per acre was dependent upon the 
and thickness as well 
as on the pile spacing. The 1!4- 
inch sinker had a inaximum turn- 
over on the 6-foot spacing, while 
maximum turnover of 2-inch light 
occurred on a spacing of 8-feet. 
The interaction of the several vari- 
ables, which are to be considered 


acre vear 


segregation 
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Fic. 3.—Moisture content to which 1- 
inch sinker redwood lumber will air-dry 
as a function of the time it is in the 
drying yard in blocks having 4, 6, and 
8 foot pile spacings. 

in arriving at any conclusions, 
necessitated reducing the experi- 
mental data to a The 
cost analysis showed that by far 
the largest part of the cost of air- 
seasoning redwood resulted from 
these costs, based on the value of 
the lumber in the yard. The costs 
based on the yard and its improve- 
ments represent than one- 
tenth of the total cost of air-dry- 
ing. Because of this, the effect of 
turnover per acre per year had 
much less of an effect on the total 
cost than did the rate of drying. A 
graphical presentation of the cost 
study for the air-drying of 1-inch 
sinker on the three spacings to 
various moisture contents, is shown 


cost basis. 
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in Figure 4. Detailed analysis of 
the relationships shown indicated 
that the actual minimum cost 
would be incurred if @ spacing of 
7 feet were used. 

In order to determine the spac- 
ing in the vard which would result 
in the lowest costs when all seg- 
regations and thicknesses were con- 
sidered, a study was made of the 
effect of 6-and 8-foot spacings on 
the cost of drying a typical mill 
production of the various segrega- 
tions produced. The results in- 
dicated that .065 acres more per 
million board feet dried per year 
would be needed if 8-foot spacing 
were used rather than 6-foot spac- 
ing. This represents a difference 
in the initial capital investment of 
approximately $780 per million 
feet, dried per vear. The analysis 
further indicated that spacing the 
piles 8-feet apart will result in a 
total drving cost of $745 less per 
million board feet dried than if a 
6-foot spacing is used, and that 
even lower costs could be antici- 
pated if a 7-foot spacing were used. 


Conclusion 


Because of these and similar 
tests, wide yard spacings, which 
only a few years ago were con- 
sidered unreasonable, are now be- 
coming the standard in the red- 
wood industry. By opening the 
yards and placing less than half 
as much lumber on each acre of 
expensive yard, mill management 
has found that more than half the 
time, that was formerly used to 
air dry, can be saved and that 
costs can be reduced proportion- 
ately. Most of the 250 to 300 mil- 
lion feet of redwood air-dried an- 
nually is now dried in yards with 
5-to 8-foot pile spacing effecting a 
savings over the former narrower 
spacings. 








Refrigerated Storage of Conifer Seedlings 
in the Pacific Northwest 


In tue Pactric Northwest cold 
storage is necessary to provide dor- 
mant trees for many planting proj- 


ects. Some projects need trees be- 
fore lifting ean start in the nur- 
sery; others, not until new growth 
has started in the nursery. Cold 
storage makes it possible to meet 
these needs with trees in good 


plantable condition, and has sev- 
eral advantages for nursery opera- 
tions. Cold storage allows quantity 
production in lifting and packing 
and permits concentration under 
supervision of trained workers. 
Cold the nursery 


allows planters to order trees in 


storage at also 
small amounts, thereby eliminating 
heeling in and extra handling on 
the planting job. 

(1943) 
was made for Douglas-fir and Port- 
Orford-cedar.' Stock held for two 
months in a cold room was planted 


(ne early storage test 


with freshly dug stock in the Coast 
First 
survival and growth was practical- 
ly identical for both 


freshlv dug seedlings 


Mountains and ninth year 


and 
The storage 


stored 
period was short but indicated the 
possibilities of cold storage in the 
handling of nursery stock 

To develop storage techniques 
for the Pacifie Northwest 
several experiments have been car 
ried on at the Wind River Nursery 


region, 


and vicinity, on the Gifford Pin 
chot National Forest. This article 
stumimarizes some results of these 
experiments and of experience 


rained in seeking answers to the 
following questions: 


l W) at 


peratur 


is the optimum § tem- 
>and humidity for storage ? 
”» What 


methods and materials? 


are the best packaging 


}. What is the maximum length 
ot time trees can he stored ? 
| What effect does cold storage 


have on moisture content of trees’ 


y What effect does eold storave 


‘Ruth, Robert H. Survival and growth 
of fresh and stored planting stock. U. S. 


Dept. of Agric., Pacifie N. W. Forest and 
Range Expt. Sta. Researeh Note No. 93. 
November 1953, 


have upon mycorrhizal association 
and mold growth? 


Temperature and Humidity 


Controlled temperature and hu- 
midity were found to be necessary 
to prevent mold development and 
maintain moisture in the stock. A 
temperature of 35°F. and storage- 
room humidity of 90 to 95 percent 
gave the best results. With a 35° 
temperature, if the humidity was 
allowed to drop below 90 percent, 
dehydration of the began. 
When the temperature rose above 


35°, injurious mold developed. At 


temperatures below 33°, it was dif- 
ficult to maintain a high relative 
humidity in the room, and dehydra- 


tion of the tops begins and mois- 


tops 


ture is drawn out of the packing 
material causing the roots to dry. 

Throughout all storage, free cir- 
culation of air was maintained to 
prevent dead air pockets. Bundles 
of trees were placed on racks with 
air space around each bundle. If 
the bundles touched or if the tops 
adjacent bundles 
touched, injurious mold developed. 


of trees in 


An air space was also maintained 
between the bundles and the walls 
and floor of the storage room. Elee- 
trie fans circulated air to all parts 
of the room. An eleetrie light was 
always kept burning in the storage 
the 
light retards molds that grow in the 


room beeause of evidence that 
dark. 


Methods of Packaging 


Packaging trials showed it is im- 
portant to keep as much of the tree 
tops exposed as possible without 
allowing the roots to dry. The more 
top covered by the packing mate- 
rial, the greater was the develop- 
ment of injurious mold on the tops. 

Three different methods of pack- 
tried: (1) bulk, (2) 
crates, and (3) bundles. For the 
bulk method, seedlings were piled 
in lavers between layers of packing 
This method resulted in 
too much drving of roots. Packag- 
the with the 


aging 


were 


material. 


trees in crates 


ng 
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Forrest W. Deffenbacher 
and Ernest Wright 


Respectively, nurseryman and pathologist, 
U. S. Forest Service, Portland, Oregon, 


roots in moist packing material, 
was unsatisfactory. The crates ap- 
parently inhibited air circulation 
around the tops and encouraged 
mold growth. There was some indi- 
cation also that mold started on the 
wood of the crates and progressed 
to the trees, apparently because the 
wood was in direct contact with the 
wet packing material. 

Packaging in tightly bound 
bundles was found to be the best 
method. Two kinds of bundle wrap- 
ping material were tried, ‘‘ocean 
wrap’’ and burlap lined with 
waxed paper. Ocean wrap, a com- 
mercial wrapping material with a 
cloth and plastic base, was found 
to be the better. It is waterproof 
and comes in rolls 36 inches wide 
and 100 vards long. The rolls were 
cut in halves, the resulting 18-inch 
width being ample for good bun- 
dles. It was noted that wet or green 
stiffening slats became covered with 
mold that progressed to the trees. 
This did not happen when dry 
eedar slats were used; the wrap- 
ping material prevented them from 
absorbing moisture from the bun- 
dles. 


Period of Storage 


Several tests were conducted to 
determine how long bundled trees 
may safely be held in eold storage. 
Species used in these tests included 
Douglas-fir (Pseudotsugqa menziesit 
var menziesii), ponderosa pine 
(Pinus ponderosa Laws.), noble fir 
and Sitka 
[Bong.] 


(A hies procera Rehd. 
spruce (Picea 
Carr.). Trees were dug from nur- 
sery beds, bundled in the conven- 


sitchensis 


tional manner, and the bundles 
placed in the cold storage room. In 
the first test, the bundles were 


opened at intervals of 4, 6, 8, 12, 
and 18 months, and a hundred trees 
were removed and planted in the 
nursery. Survival at the end of the 
first excellent for all 
species stored 8 months or less 
(Table 1). 


Since six months was considered 


season Was 


as long a storage period as would 
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generally be necessary, a survival 
test using 100 trees of each species 
after six months storage was repli- 
eated four times from 1949 through 
1952. Survival was not affected by 
storage except for ponderosa pine 
packed in sphagnum moss (Table 
2). 
In April 1951 a parallel test was 
run on a representative planting 
site. Samples of stored stock and 
freshly dug stock of the same seed 
source were planted in the field. 
Percent survival in October was as 
follows: 
Species 


No storage Stored 6 months 


Douglas-fir 15 64 
Noble fir 24 47 
A severe killing frost on May 29, 
1951 influenced survival of the 
check Douelas-fir trees because 
these freshly dug trees started 


growing sooner after plantiag than 
did the stored stock. 

These experiments and observa- 
tions on many planting projects in- 
dicated strongly that proper cold 
storage was not injurious. In order 
to further strengthen the evidence, 
another test was made on a burned, 
clearcut area in the spring of 1952. 
This test was carefully designed for 
statistical analysis. The objective 
was to compare the survival of trees 
stored six months in shingle tow 
and in sphagnuni moss with sur- 
vival of trees freshly dug from the 
nursery. Three species were tested: 
Douglas-fir, noble fir, and pondero- 
sa pine. The treatments were: (a) 
(b) months cold 
storage in washed shingle tow? and 


no storage, SIX 


(ec) six months cold storage in 
sphagnum moss. <A_ randomized 


split-block design was used with 10 
replications of plots. One row of 10 
trees of each treatment and species 
was planted in each plot or a total 
of 90 trees per plot; 900 for the ex- 
periment. Position of rows in each 
plot was chosen at random. 

The following precautions were 
taken to insure integrity: 

1. The clearcut area chosen for 
the test had burned very hot the 
summer before planting. This 
tough site was selected to magnify 
any effects on survival. 


2Byproduct from the manufacture of 


western redeedar (Thuya plicata Donn.) 


shingles. 


937 
TABLE 1.—FIRST-YEAR SURVIVAL AFTER VARIOUS PERIODS OF COLD STORAGI 
(Nursery planting 1949) 
Survival percent after storage of 

Species! 4 mos. 6 mos. 8 mos. 12 mos. 18 mos. 
Douglas-fir 100 98 97 39 0 
Ponderosa pine 100 100 100 100 23 
Noble fir 109 100 100 100 0 
Sitka spruce 100 100 100 72 0 


1100 trees of each species. 


TABLE 2. 


No storage 


1945 


Species! 1950 1951 
Douglas-fir 100 98 100 
Ponderosa pine 100 99 gs 
Noble fir 100 «8699 —=«100 
Sitka spruce 100 a7 O98 


1100 trees of each species, 


2. Plots were positioned in the 


clearcut area to sample a wide 


variation of site and exposure. 

3. Obviously bad planting spots 
were avoided in locating the plots. 

4. The plots (roughly 30 feet 
square) were chosen to be as uni- 
form within boundaries as possible. 
Rows of trees in the plots were run 
up and down the slope. 

do. The planting job was organ- 
ized so that the trees of each treat- 
ment and handled 
alike during all operations from the 
nursery to the actual planting. 

6. One planter planted all trees 

in a plot. 
7. A 2-foot spacing between trees 
in the plots was used to minimize 
site differences. Each planted tree 
was marked with a cedar stake. 

Just before stock was planted, 
the data shown in Table 3 were 
taken on root condition and amount 
of root-tip dieback. The mold-like 
fungus observed most frequently 
was [hizoctonia spp. Apparently 
western redcedar shingle tow inhib- 
ited mold growth. A similarly de- 
sirable effect was also evident in 
the retardation of root growth on 
trees in storage. 

A standard statistical analysis 
was made of the October survival 
(Table 4).* An analysis of variance 
indicated that: 


species were 


3Grateful aeknowledgment is hereby 
made to Floyd A. Jolinson, Robert W. 
Steele, Kenneth Eversole, and Roy R. 
Silen of the Pacific Northwest Forest and 
Range Experiment Station for their assis- 
tance on statistical design and analyses. 


PERCENT SURVIVAL AFTER 6 MONTIIS STORAGE (NURSERY PLANTING) 


Packed in 


Packed in Sphagnum 


shingle tow moss 
1952 1949 1950 1951 19 W950 1952 
86 98 99 98 100 98 100 
9G 100U 100 TS) aT Th 100 6S 
98 100 100 0; 96 O4 
100 99 97 
1. With the exception of the 


sphagnum-packed ponderosa pine, 
there was no significant difference 
among the treatments. 

2. When ponderosa pine was con- 
sidered alone, the sphaznum, eold- 
storage treatment had a significant- 
ly lower survival percentage than 
the other two treatments. This can 
be attributed only to the sphag- 
num appeared that the 
moss had some effect on the dor- 
maney of the ponderosa pine roots ; 
some roots had new growing tips 
as long as % inch when the bundle 
was opened. When Douglas-fir was 


moss. It 


considered alone, the higher sur- 
vival of the sphagnum-packed seed- 
lings did not prove significant (F 
2.94 nonsignificant. P.05 3.55). 
The difference in survival, if any, 
caused by cold storage was so small 
that this carefully designed experi- 
ment failed to detect it. 

Data from the 1952 nursery plots 
(Table 2) were not analyzed statis 
tically because it was evident that 
the same trend existed in these data 
as in data for the clearcut area. 


Moisture Content of Cold Storage 
Stock 

During the course of this study 
the moisture content of the stock 
held in cold storage was determined 
separately for the roots and tops of 
the respective species. With the ex- 
ception of Douglas-fir, the stock 
stored for periods up to six months 
retained a_ higher 
moisture in the roots than in the 


percentage of 











TABLE 3.—CONDITION OF PLANTING STOCK, 1952 


Species and Condition of 


packing material mycorrhiza 
Douglas-tir 

Shingle tow Good 

Sphagnum Better 


Well developed 


Ponderosa pine 
Shingle tow 
Less 


Sphagnum 


Noble fir 
Shingle tow 


Very limited 


Sphagnum Absent 


TABLE 4 PERCENT FIELL SURVIVAL OF FRESHLY 
OCTOBER 
No storage 
Species July Oct. 
Douglas-fir 92 73 
Ponderosa pine 97 86 
Noble fir 90 78 


tops. From 6 to 12 months in cold 
storage there was progressively less 
moisture in the roots than in the 
tops Noble fir and ponderosa pine 
seedlings had a higher 
percentage of moisture in the roots 
than either Sitka spruce or Doug- 


somewhat 


las-fir. This may account, at least 
partially, for the better survival of 
ponderosa pine and noble fir after 
storage for one year. The moisture 
high level 
after a 


eontent remained at a 
until one year in storage; 
year it dropped to near 50 percent 
or less in the roots. 

The seedlings packed in sphag- 


num regularly retained a 


higher percentage of moisture in 


moss 


Packed in shingle 


Condition of roots Amount of mold 

Oceasional dieback None 
uw" 
& -% 

Roots starting to Superficial 
grow 

Small amount of None 
dieback mold on 
roots 

Roots growing Considerable 
(1%4") 

No dieback None 

Started to grow Noue 


No dieback 


DUG AND STORED TREES, JULY AND 
1952 


Packed in 


tow sphagnum moss 
July Oct. July Oct. 
94 74 96 84 
92 78 58 45 
96 77 Q4 84 


both the roots and tops than those 
packed in shingle tow, for periods 
up to 8 months in cold storage. 


This advantage was sometimes 
more than offset by undesirable 
mold growth. 


Effect on Mycorrhizal 
Associations 


The roots of seedlings were ex- 
amined to determine the effect of 
cold storage on the ectotrophic my- 
corrhizae present. Ponderosa pine 
and Douglas-fir, in these tests, had 
the best development of this type 
of mycorrhiza; on the roots of Sitka 
spruce and noble fir this tvpe was 
much less abundant. Cold storage 


BBB 
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of the stock for periods up to six 
months did not appear to have a 
permanently damaging effect on 
the mycorrhizal associations. It was 
noted, however, that there was some 
slight shrivelling of the mycorrhi- 
zae as compared to their normal 
plump appearance on freshly dug 
stock. It appears likely that my- 


corrhizae quickly revive after 
planting, as judged by the good 


survival of the cold storage stock 
both in nursery and in field plant- 
ing tests. The identity of the my- 
eorrohizal fungi is yet undeter- 
mined. 


Summary 

There is a definite need for cold 
storage of conifer planting stock 
where planting 
areas at different elevations and cli- 
matic zones. 

Survival tests in the nursery and 
the field indicate quite conclusively 
that if proper storage conditions 
are maintained, survival of trees 
is not impaired by storage up to six 
months. A high content 
was maintained in planting stock 
throughout this period of storage; 
there was no apparent detrimental 


nurseries serve 


moisture 


.effect on mycorrhizal associations, 


and survival was not significantly 
different from survival of freshly 
dug trees. 

Cold storage temperatures must 
be maintained at from 33° to 35° 
F., and humidity betwene 90 and 
95 percent. Adequate circulation of 
air is needed. Trees should be pack- 
aged in waterproof bundles, their 
tops exposed, their roots packed in 
moist, washed shingle tow or moss. 








Early Scrub-Oak Control 
Helps Longleaf Pine 
Seedlings 


Release from overtopping hard- 
woods improves the growth of long- 
leaf pine. This has long been ob- 
served. But the optimum age for 
release of grass-stage seedlings has 
been a subject for conjecture only. 
A recent study in south Alabama 
indicates that growth and survival 
suffer where scrub-oak competition 
is removed later than the end of 
the first growing season. Whether 
growth of seedlings ean be further 
improved by their release at germ- 
ination time, or by cite preparation 
a year before, is expected to be 
shown by supplemental study. 


Area and Methods 


The main study was initiated in 
the winter of 1948-49 in the Es- 
eambia Experimental Forest and 
the Coneeuh National Forest. 
Longleaf pine (Pinus palustris 
Mill.) seedlings from the exception- 
ally heavy 1947 seed crop were ob- 
served in stands of serub 
oaks under which the seedlings had 
germinated. The oaks were chiefly 
Quercus incana Bartr., Q. laevis 


dense 


Walt., Q. marilandica Muenchh.., 
and Q. stellata var. margaretta 
Ashe) Sarg. 


: Fe Aue = f 
Fic. 1 


Notes 


Two general site-classes were 
sampled; relatively productive 
deep loamy sand or shallow sandy 
loams with heavy subsoil, and deep 
sands generally recognized as poor 
longleaf sites. 

A randomized block design was 
three Paired 
blocks were installed on‘a poor site 


used at locations. 
on the Escambia, on a good site on 
the Eseambia, and on a good site 
on the Conecuh. Each block 
divided into square 1/10-acre plots 
to which the 
were randomly assigned. The treat 
ments in the main study included 
release from scrub oaks when seed- 
lings were from 1 to 4 years of age, 
and no release. Seedling data were 
taken on 100 quarter-milacre sub- 
plots located inside 14-chain isola- 
tion strips within the 1/10-acre 
treatment plots. 


Was 


various treatments 


The scrub oaks were killed with 
Ammate. To reduce confounding 
influences, all pines except the 1947 
longleaf 
from the plots and when the seed- 
lings were 3 years old they were 
thinned to a maximum of three per 
quarter-milacre subplot. All plots 
preseriptively burned for 
brown-spot control when the seed- 
lings were 2 and 4 years old. 


seedlings were removed 


were 


When the seedlings were 4 years 


Lert, four-year vid-longleaf pine seedling never reieused trom scrub-oak competition. 


year-old seedling established under oaks but released at age 1. Note scale. 
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old. the root-collar diameter of the 
largest one on each subplot was 
recorded. <At 
vival was estimated from the per- 
that 
one living seed- 


the same time, sur- 


centage of quarter-milacres 
still had at 


ling. 


least 


Results 


Diameter growth—The seedlings 


benefited from early removal of the 
(Fig. 1). 


serub oaks Release one 


year after germination brought 
about faster root-collar diameter 
crowth than did more delayed 


treatment. Four-yvear-old seedlings 
that had been released at one year 
of age averaged about 56 percent 
larger in diameter than those never 
released. Removal of competition 
when seedlings were two years old 
also appeared more effective than 
later release. These effects of oak 
control held true on good and poor 
sites and on both forests (Table 1) 
Site quality made no appreciable 
difference in the growth of released 
seedlings. But unreleased seedlings 
on the Escambia showed 36 percent 
better growth on good sites than on 
poor Thus it appears that 
early oak control is more effective 
on poor sites than on good ones. 
In the supplemental study, re- 
lease at germination time produced 


sites. 





Right, another 4- 
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TasLeE 1.— AVERAGE Root-CoLLak DIAMETERS OF RELEASED AND TABLE 2.—RooT-CoLLAR DIAMETERS OF SUPPLEMENTARY-STUDY 
UNRELEASED SEEDLINGS AT Four YEARS’ SEEDLINGS AT ONE YEAR’ 
Escambia Conecuh All eT or i, > = Seo ee te ee Seer 
— - me ; - Time of release Poor site Good site Both sites 
Time of release Poor site Good site Good site sites i —_ - oe oo sili io a Oa 
Inch One year before Inch 
At age 1 0.45 0.46 0.62 0.53 germination 0.15 0.16 0.15 
re = = a: ‘a = At germination 18 24 21 
é age o mm Oe 20 a oi a id 
ater ol 25 34 41 34 Unreleased 11 16 14 


‘Treatment and location differences were significant at the 


5-percent level (F test). 


larger one-year-old seedlings than 
did either release one year prior to 
(Table 
2). Control of oaks ahead of seed- 
fall permits herbs and grass to be- 


germination or no release 


come so firmly established that they 
replace the hardwoods as competi- 
tors. In nearby openings where the 
principal competition is grass, the 
pine seedlings are no more vigorous 
than under oaks, where there is lit- 
tle grass. 

Diameters of the supplemental- 
study yearlings—both released and 
unreleased—were greater on good 
than on poor sites. This difference 
between sites eventually may be 
unreleased 
seedlings, as it now is on the 4-year 
plots. 


evident only among 


Seedling survival in 
the main study was significantly 
better where the oaks were 
trolled early (Fig. 2). 
pines freed from hardwood compe- 
tition after one year of growth, 


Survival 


con- 


Among 


survival was 98 percent. Of the un- 
released subplots, only 76 percent 
had living seedlings. When sur- 
vival rates for each year’s treat- 
ments were compared and tested by 
chi square, the differences proved 
highly significant. Site quality ap- 
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Fig. 2.—Effeet of serub oak removal on 


fourth-year survival of longleaf pine 


seedlings. 


parently was not a significant in- 
fluence over the four years. Sur- 
vival data from the supplementary 
study are not yet available. 


Conclusion 


Longleaf pine seedlings should be 
released from scrub-oak competi- 





‘Treatment and site differences were significant at the 5-per- 
cent level (F test). 


tion. In terms of survival and 

growth, the best time for release ap- 

pears to be during the first year 
after the pines germinate. 

“LAURENCE C. WALKER 

East Gulfcoast Research Center, 

Southern Forest 

Experiment Station, 

New Orleans 


BBB 


Private Forestry 
in Great Britain 


The present position of private 
forestry in Great Britain is remark- 
able in that it presents two sharply 
contrasted aspects, one favorable 
and the other unfavorable. The 
former will require time to exert 
its full influence, the latter is ad- 
versely affecting owners right now. 
The future appears to be somewhat 
uncertain, and to depend on how 
long the owners can hang on in the 
face of the adverse conditions, and 
on how long it will take to over- 
come these conditions. 

The favorable aspect is seen in 
the changed attitude of the For- 
estry Commission, from blaming 
the private owners for their short- 
comings which the Commission did 
little to correct, to one of sympathy 
toward the owners’ difficulties and 
of helpfulness in overcoming them. 
This change is having the effect of 
encouraging owners to adopt for- 
estry practices and of helping them 
in carrying out these practices. 

The private owners have joined 
forces to form the United Kingdom 
Forestry Committee, composed of 
representatives of the Royal For- 
of England and 
Wales, Royal Forestry Bounty of 
Seotland, Country Landowners As- 
and a number of other 
organizations interested directly or 


estry Society 


sociation 


indirectly in forestry. This Com- 
mittee meets at frequent intervals 
and gives careful and thorough 
consideration to all matters affect- 
ing private owners. Its work has 
been so effective that it has become 
the recognized link between the 
private owners and the Govern- 
ment, and its recommendations re- 
ceive careful consideration. In 1952 
it prepared a statement of policy 
which it put before the Forestry 
Commission. In 1953 a number of 
concessions were made by the For- 
estry Commission, all of them wel- 
come, and all helpful. 
Agricultural wages, which apply 
also to work in the woods, are fixed 
by the Government. They were in- 
ereased in August, 1953. In Oc- 
tober, the forest planting and main- 
tenance grants were increased to 
$42.00 and $.70 per acre respective- 
ly. To assist in bringing back into 
productivity the large area classed 
as scrub, devastated or derelict, 
grants for scrub clearance, in ad- 
dition to the planting grant, will 
be available under certain safe- 
guards, and in different amounts 
up to amaximum of $35.00 per acre. 
Small woods which are not dedi- 
cated and therefore not eligible for 
grants because of possible changes 
in ownership will now be allowed 
grants at half rates, provided they 
are managed under an approved 
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plan. The thinning grant is avail- 
These 
grants show clearly the desire of 
the 


owners make good the ravages of 


able to all classes of owners. 


Government to help private 
war. 

The unfavorable aspect of pri- 
vate forestry in Great Britain is 
due to low prices and poor markets 
for the only classes of material that 
the depleted forests are eapable of 
yielding at the present time, name- 
ly, mine timbers from plantations, 
and low grade hardwoods, with a 
few poles and small softwood saw 
logs. The price of mine timbers is 
controlled by the National Coal 
Board, which, since the coal mines 
have been nationalized, enjoys a 
complete monopoly and is free to 
buy from other countries at the 
lowest Furthermore, the 
mines have been operated at such 
a loss that the Board has been 
forced to take the unpopular step 
of raising the price of coal, which 
has been still further increased by 
higher freight rates charged by the 
nationalized railways. The result 
has been that the price of mine tim- 
bers has fallen from $14.00 to $6.80 
per ton in the face of rising costs. 
Other forest products are unable to 
compete with the better quality, yet 
cheaper, imported products. Ob- 
viously, under such conditions pri- 
vate owners could not be expected 
to ineur the expense of planting 
and improving their forests, and 
private forestry would suffer a se- 
vere setback. 


prices. 


Add to these unfavorable factors 
the heavy losses of coniferous tim- 
Northeast Scotland caused 
by the severe gales of January, 
1954, which blew down an esti- 
mated 48,000,000 eubie feet, and 
the difficulties of private forestry 
are easily understood. In this ease, 
the Government was very helpful 
in the salvage operations through 
the National Coal Board, which ae- 
cepted the mine timbers at a fixed 
price, and through the nationalized 
railways which bought all the sawn 
lumber and cooperated in trans- 
portation problems. 

Faced with such unfavorable 
conditions, there was little that the 
could do by 


ber in 


owners themselves, 


and, as the Government had shown, 
that, after two wars, it realizes the 
importance of growing timber at 
home, the owners turned to the 
Government. In November 1953, 
the United Kingdom Forestry Com- 
mittee laid the position before the 
Minister of Agriculture and the 
Secretary of State for Scotland, 
with the that a depart- 
mental committee be appointed to 
examine timber marketing in all its 
aspects, and to advise on measures 
to improve the marketing of prod- 
ucts from privately owned forests. 
On April 30, 1954, the Minister of 
Agriculture announced in the House 
of Commons that such a committee 
had been appointed, and gave the 
names of its members which in- 
eluded the well known forester, 
Professor IH. M. Steven of the Uni- 
versity of Aberdeen. Although im- 
mediate improvement is not to be 
expected, the appointment of the 
advisory committee in the Depart- 
ment of Agriculture will be dis- 
tinetly encouraging to the hard- 
pressed private owners. 
3ARRINGTON MOORE 
Stone Acre, 
Corfe, Tauton, England 
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Rot and Cankers on Oak 
and Honeylocust Caused by 
Poria spiculosa 


request 


In the course of a rot study in 
bottomland hardwood types of the 
Mississippi Delta, a number of oak 
and honeylocust 
served to have small, reughly cir- 
cular eankers or swellings on their 
boles. The centers of these cankers 
were filled with sterile fungus ma- 
terial. Dissection of some trees re- 
vealed that extensive heart rot was 
associated with the cankers. This 
type of canker has been observed 
most frequently on young willow 
oak (Quercus phellos 1i.), but has 
been found on Nuttall oak (Quer- 
nuttalli Palmer), water oak 
(Quercus nigra I.), and honey- 
locust (Gleditsia triacanthos L.). 

Although it is doubtful if more 
than 1 percent of the trees of the 
susceptible species have this type 
of defect, it is important that for 


trees were ob- 


Cus 
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esters be able to recognize the can- 
ker and associated rot when they 
are selecting growing stock trees 
or making improvement cuts. 


Cause 


Numerous cultures prepared 
from the material in the center of 
cankers and from the associated 
white heart rot behind the eankers 
yielded only one fungus. This was 
identified as Poria spiculosa Camp- 
bell and Davidson, the same fun- 
gus reported to cause similar can- 
kers and rot on hickory and oak 
along the Atlantic The 
fruiting bodies or sporophores of 
this fungus are not found on 
standing trees. Thev are produced 
only on affected trunks of fallen 
trees that have been in contact 
with the ground for several years. 
No sporophores were found during 
the course of this study. 


coast. 


Cankers and Rot on Oaks 


On the bottomland red_ oaks, 
Poria spiculosa cankers are rouch- 
ly cireular and vary in size from 
two to six inches. There are usually 
traces of an old branch stub in the 
center of the eanker, and the 
branch wood has been replaced by 


brown — sterile fungus material 
(Fig. 1, A and B). When young 
these eankers are rather ineon- 


spicuous, but the infected branch 
traces are much more swollen than 
uninfected Doubtful infee- 
tions can be identified by makine 
an ax cut into the center of the 
suspected canker. 


ones. 


If Poria spicu- 
losa is present, the brown sterile 
fungus material will be 
by the ax eut. 

In order to study the extent of 
decay in relation to the cankers, 
eleven infected willow oak 
from seven to eleven 
d.b.h. felled and 
dissected. The eankers were all on 
the lower trunk, the lowest being 
14 foot above the ground and-the 
highest 15 feet. All of the cankers 
had originated at branch 
These stubs were 1%4 to 1 inch in 
diameter. 


revealed 


trees 
ranging 


inches in were 


stubs. 


The age of each canker 


‘Campbell, W. A., and R. W. Davidson. 
A species of Poria causing rot and ean 
kers of hickory and oak. 
17-26. 1942, 


Mycologia 34: 





Fig. 1 
branch trace. B 
sterile mycelium replacing branch sear. 


Poria spiculosa cankers on oaks and honeylocust. A 
Cross-section through infected willow oak trunk showing decay and 
-Infeected honeylocust branch trace. 


Infected willow oak 


D— 


Longitudinal section through infected honeylocust branch trace, showing mycelium 


plug replacing branch wood. 


was determined by ring counts tak- 
en on the callus that the tree had 
formed around the infected branch 
trace. Total length of the visible 
white heart rot behind the ecankers 
was recorded to the nearest 14 foot. 

Plotting these data indicated a 


relation between length of rot and 
In Figure 2, the 
points represent the data for the 
11 cankers. The line through the 
origin was fitted by the method of 
least squares with squared resid- 
uals weighted inversely propor- 


age of cankers. 
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Fig. 2.—Relation between length of heart 
rot and age of Poria spiculosa cankers on 
willow onk. The rot increases in length 
about .8 foot each year. 


tional to age. “The caleulated re- 
eression is Y=.797X, where Y¥ is 
predicted length of rot in feet and 
X is age of canker in years. Thus, 
the rot in this sample lengthened 
approximately .8 foot per vear. 

For practical purposes a forester 
may consider that any tree with a 
Poria spiculosa canker on the first 
log is likely to be badly rotted and 
will probably be a tota! cull within 
ten years or less. 


Cankers and Rot on Honeylocust 


Poria spiculosa has not previous- 
ly been reported to infect honey- 
locust, but in the present study it 
was collected from this host in 
Mississippi and Tennessee. All the 
eankers or swollen knots so far ob- 
served were relatively young, but 
eould be identified by the some- 
what greater than normal swelling 
around the branch traces (Fig. 1, 
B and C). Cutting through the 
center of the canker revealed the 
brown core of sterile fungus mate- 
rial which is characteristic of Porta 
spiculosa. Dissection of a few trees 
showed that white heart rot was as- 
sociated with these cankers. 

E. RicHarp Toor 

Southern Forest Experiment 
Station, U. S. Forest Service, 

in cooperation with Mississippi 
Agricultural Experiment Station, 
Sioneville, Miss. 
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Fire Line Construction With 


Forced Air 


Fire fighting in the Missouri 
Ozarks has become increasingly 
mechanized in the past 10 years. 
The use of tractors and plows, side- 
delivery rakes, and pumper units 
have partially replaced the time- 
honored broom rake. During the 
1953 spring fire season another 
type of mechanized equipment was 
tested on the University of Missouri 
Experimental Forest and the 
Poplar Bluff District of the Clark 
National Forest. The authors, as- 
sisted by John Harty of the Uni- 
versity Forest and Owen Lashley 
and Ross Marion of the Poplar 
Bluff District of the Clark Na- 
tional Forest, adapted a blower 
for use on a small crawler tractor 
in an attempt to build fire line by 
moving the litter with forced air. 
Although not perfected at the pres- 
ent time, the results from the use 
of the blower are sufficiently en- 
couraging to warrant reporting, 
since it offers the possibility of re- 
ducing suppression costs and gives 
a small fire crew a strong hitting 
force. 

The blower, taken from a dis- 
carded silage cutter. is mounted on 
a Model 40 John Deere crawler 
tractor. The blower is 26 inches in 
overall diameter, 7 inches in width, 
and has a nozzle 6 inches in 
diameter (Fig. 1). The four fan 
blades are of heavy iron construc- 
tion, since the blower was built to 
perform a beating and throwing 
action rather than to move air; con- 
siderable clearance between the 
blade edges and the blower case 
also reduces the air-moving ability. 

The blower is powered by a flat- 
belt drive from the power take-off 
pulley. Although a blower speed 
of over 3,000 r.p.m. is possible, the 
maximum which can be maintained 
without slippage of the flat belt is 
2,300 r.p.m. 


Several types of nozzles were 
tested. With the nozzle approxi- 
mately 6 inches from the ground, a 
clean but rather narrow line is 


made. Because the blower has a 
great overhang behind the tractor, 
the nozzle has to be raised approxi- 
mately 18 inches from the ground 


to prevent damage in going over 
steep terrain. A Y-nozzle makes a 
wide line but fails to clean the 
center portion. The best results are 
obtained from a flared nozzle which 
is angled slightly forward so the 
air stream can be continually 
directed beneath the leaves as the 
litter is rolled forward and to the 
sides. 

The tractor is equipped with a 
6-foot dozer blade which is used 
in conjunction with the blower in 
building fire line. The blade moves 
the large obstacles such as logs, 
tree tops, and saplings. It also dis- 
turbs the litter enough to allow the 
force of the air from the blower 
to move it easily and produce a 
relatively clean line. When 
blade is not used, the amount of 
follow-up raking of leaves is great- 
ly increased. However. when the 
unit is working well ahead of the 
follow-up crew, the operator can 
make good line even through heavy 
litter by slowing and occasionally 
stopping the forward movement of 
the tractor with the steering levers; 
this allows the air stream to dig 
through to the ground. In areas 
which have been burned within the 
past few years, on rocky ground, 
and on trails and logging roads, the 
blower alone makes a completed 
line 3 to 6 feet wide (Fig. 2) which 
requires a minimum of follow-up 
raking. On nearly all fires, one 
man is able to clear the spots of 
leaves on the fire line missed by 
the blower. No difficulty is en- 
countered in leaves drifting back 
into the line, but the best line is 


the 


built when the blower is operated 
with a cross wind. 

The ground speed in first gear 
with the blower operating at 2,300 
r.p.m. is 0.8 m.p.h. This speed 
allows time for the blower to move 
the litter and is still as fast as a 
follow-up crew of 5 men can back- 
fire and hold the line in windy 
weather. It is unnecessary to have 
a man in front of the unit to pick 
a trail either by daylight or at 
night. 

The blower places very little load 
on the tractor motor after it 
reaches operating speed. However, 
the heavy blower fan acts as a fly 
wheel and deceleration 
This 
hindrance when it is necessary to 
reverse the tractor; the gears can- 
not be shifted until the power take- 
off stops. The addition of a clutch 
to the blower pulley or an idler 
pulley to engage the belt drive 
would eliminate this difficulty. 


makes 


slow. has proven to be a 


The blower was used on 8 fires 
with line production varying from 
30 to 60 chains per hour. The 
average rate of line production was 
50 chains per hour, not including 
one summer fire. This fire was in 
steep terrain and there were 
several delays to adjust the belt 
drive. Both the blower and the 
tractor and plow unit were used 
on this fire, each making 60 chains 
of line in 2 hours. 

The blower has certain definite 
advantages over a plow. It can be 
used over very rocky ground where 
a plow cannot make satisfactory 
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Bie Upper: Heavy 

Lo Fire ne to 5 feet wide built 
blade at a speed of 0.8 m.p.h. 

line, and is equally effective 
whether going up or down hill 
since the tractor has little more 
than its own weight to pull. Like 


the Ferguson fire rake, it leaves 


no furrows to start erosion. It is 
also very effective in clearing leaves 
trails and roads. The blower 
unit and 


trouble-free in operation; there is 


Prom 


simple relatively 


Is a 


only slight chance that it would be 


damaged in use. It has the added 





hardwood litter typical of large areas of the Missouri Ozarks. 


with the blower without use of the dozer 


advantage of being relatively in- 


expensive as it can be readily 
adapted to almost any tractor with 


a belt pulley. 


The blower is not without dis- 
advantages. It is not effective in 
evrass, but this disadvantage can 


the use of a dozer 
blade with the The 
unit is difficult the 
soil is excessively dry because the 


be overcome by 


depth shoe. 
to operate if 


blower stirs up a great amount of 
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dust. Hiowever, dry ground con- 
ditions are not common during 
spring and fall fire seasons in 


Missouri. The unit, as presently 
used, is somewhat unwieldy in a 
dense stand because of the width of 
the dozer blade and the considera- 
ble distance from the tractor pivot 
center to the rear of the blower. 
The first attempt at 
fire with forced air was surpris- 
ingly successful. However, several 
the present unit are 
contemplated. The addition of a 
V-belt drive and a clutch on the 
blower pulley would permit a dif- 
ferent pulley ration which would 
increase the blower speed in re- 
lation to the forward speed of 
the tractor. A blower which is 
smaller in diameter and greater in 
width might deliver more air than 
the present unit and also permit 
a more compact mounting which 
would make the tractor and blower 
It seems 


fighting 


changes in 


unit more maneuverable. 
possible that this type of fire-fight- 
tool can be made _ effective 
under almost all litter conditions 
in the Missouri Ozarks, even with- 
out the use of a dozer or V-blade 
on the front of the tractor. The 
possibility of mounting a blower 
inexpensive wheel 


Ine 


on a small 
tractor or on a jeep, equipped with 
auxiliary for the blower, 
should be investigated. Addition- 
al experimentation with different 
nozzles is 


power 


ty pes and sizes” of 
needed. 
J. M. Nicnous and 
PauL M. Kinvmirti 
Asst. Prof. University of Missouri 
and Fire Control Staffman, Shaw- 


nee National Forest, respectively 
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No. 2 of a series featuring state forestry practices, projects and products .. . 


ie ibe sae 
Aer wae 


largely 


Arizonas timberlands 
pine... are administered by the U.S. 
Forest Service. All together, five Na- 


tional Forests lie within her borders. 


(mong these is the famed Kaibab Na- 
tional Forest skirting the Grand Can- 
yon. “Kaibab” is an Indian word 
meaning “the mountain lying down” 


or plateau. 


Here, in its 1,716,000 acres, the visi- 
tor “travels the world.” In the north- 
ern plateau is the Kaibab Mountain 
which drops away to semi-desert grass 
lands. The southern or Williams di- 
vision grassland savanna resembles an 
\frican upland,—while the summits 
of Bill Williams, Sitgreaves and Ken- 
drick Peaks support vast growths of 


white pine, fir, spruce, aspen and 


» 





vegetation like that of Canada. Skiing 


here enjoys a long season. 


It is in the Kaibab that the great deer 
herds abound ... and here is found 
the Kaibab squirrel. More than 12,000 
cattle and 13.000 sheep forage each 


year within its confines. 


Arizona looks to her forest lands... 
the Kaibab and several others . . . to 
supply the Verde River source of 
waler for Phoenix and part of the 
irrigation water for the Salt River 
Valley. 

ARIZONA STATE LAND DEPT.—contribu- 
tion to this series does not necessarily 
constitute endorsement of Southern 


Glo products. 


MO sstyg? 
2 


—beginning of the 
Western Pine Region 


When time is money, use SOUTHERN 
GLO Ready-Mixed Tree-Marking 
Paint. Ready to use as it comes from 
the can,—no further thinning, no stir- 
ring. Stay-mixed formula #71020 
controls settling and hardening. Does 
not clog paint gun. Comes in new, 
flat can with pouring spout, or con- 
ventional round container. 





SOUTHERN COATINGS AND CHEMICAL COMP A NY, Dept. 2, Sumter, South Carolina 











Public Policy Toward Private 
Forest Land in Sweden, 
Norway, and Finland 


By R. E. Marsh. 80 pp. Charles 

Lathrop Pack Forestry Founda- 

tion, Washington 6, D. C. 1954. 

$1 

This excellent 
scribes basic features of public pol- 


publication de 


icy for private forest land, and 
the legislative and administrative 
means of implementation, in these 


It is 


based on several month’s intensive 


three Seandinavian countries. 


study and field observations by one 
of America’s ablest students of for 
est policy. Over the years, frequent 
reference has been made to the pol 
icy of Sweden and her neighbors, 
sometimes as argument for, some 
proposal in 


against, some 


This reviewer finds this 


times 
America 
document most effective in clarify 


Reviews 


ing the policy and practice of these 
countries. It will be a valuable aid 
to governments seeking to formu- 
late or revise their forest policies. 
It will be an important source of 
information for any who wish to 
understand forest policy in these 
countries. 

The author correctly states that 
an understanding of a country’s 
forest policy requires some knowl- 
edge of the economic, political, and 
social conditions which influence its 
form and method of application. 
devoted to each 
country, commencing with a brief 
but interesting description of such 
conditions. Then follows a deserip- 


One chapter is 


tion of basic policy features: the 
organization system and how it 
functions — illustrated with two 


charts; an analysis of the key law 
for the country; and the author’s 
summary comments. An appendix 


includes English translations of the 
key laws and some important re- 
lated laws and statutory regula- 
tions never before fully available. 
These countries have much in 
common, though there are signifi- 
eant differences, especially in or- 
ganization and methods. In con- 
trast to the United States they are 
small, very homogeneous countries. 
Forests are vitally important. 
Among the many facts that im- 
press this reviewer: At the root of 
policy is the belief of these coun- 
tries that continuing and enhancing 
forest yield is so essential to na- 
tional welfare that private owners 
eannot be allowed full freedom of 
management. Regulation is re- 
quired by national laws. These, to- 
gether with closely integrated pro- 
grams of forest extension and cle- 
mentary training, service and ad- 
vice to farmer owners, supply of 
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seeds and planting stock, grants-in- 
aid, ete. are administered through 
loeal forestry boards. Members of 
the boards (in part appointed by 
the central government in Sweden 
and Norway), and their staii’s, have 
the status of national government 
employees. General supervision 
over the boards is exercised by na- 
tional boards (bureaus), but in 
Finland this is largely delegated to 
the two central forestry associa- 
tions. National responsibilities in 
forestry in all three countries are 
under the Ministries of Agricul- 
ture. General forest education and 
extension. and cooperative associ- 
ations of farmer forest owners, are 
well developed and very important. 
In Sweden, these associations oper- 
ate many small mills. 

The forest is a vital part of the 
farm. Farm forests comprise 50 
pereent of Sweden’s forests, more 
and Finland. [t is not 
surprising that there, just as in 
America, they are the most diffi- 
eult 


which to be certain of good man- 


in Norway 


ownership category upon 
agement. 

This is a factual, objective, well- 
written It foeuses on 
forest policy and its application, 
with only the attention to silvieul- 
ture and other phases of forestry 
needed for background. One may 
hope that the author will also pub- 
lish his observations on silviculture 
practices. The greatest contribu- 
tion is the analysis of key laws and 
methods of administering them on 
the ground. Important, too, is the 
setting of conditions under which 
the policies of these countries 
evolved. I have not seen so lear 
a description of the impact of 
World War II upon forestry in 
Finland as given here. 

This should prove a_ valuable 
souree of information as to how 


document. 


The Effect of Synthetic Resin 

Adhesives on the Strength and 
Physical Properties of Wood 

Veneer Laminates 


By Stephen B. Preston. 89 pp. 
Illus. Yale University School of 
Forestry, New Haven, Conn. 
1954. $1.50. 

In a study designed to determine 
the extent to which the properties 
of wood veneer laminates are influ- 
enced by synthetic resin glue lines, 
the flexural strength 
and certain elastic properties were 


tensile and 


investigated for hot-pressed ply- 
wood and laminated wood construe- 
ted of yellow poplar veneer. Six 
commercially important types of 
synthetie resin adhesive were used. 

The study shows that the tensile 
and flexural strength and elasticity 
of plywood can be predicted more 
accurately from these properties of 
laminated wood of the same thick- 
ness of veneer bonded with the 
same adhesive than from the prop- 
erties of solid wood. It is also shown 
that experimentally determined ef- 
fective modulus of rigidity values 
for both types of contruction can be 
satisfactorily used to predict the 
additional deflection of beams which 
results from horizontal shear. 

The study indicates also that syn- 
thetic resin adhesives differ basic- 
ally from impregnating resins in 
their influence on the wood compo- 
nent. Of the properties investigated 
fiber stress at proportional limit in 
static bending was least influenced 
whereas modulus of rupture and 
work to maximum load in static 
bending the ultimate tensile 
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these countries are attaining effec- 
tive forest conservation. This re- 
viewer feels some satisfaction for 
having stimulated this inquiry. The 
Charles Lathrop Pack Forestry 
Foundation is to be commended for 
making these findings available. 


Lyte F. Warts 


carrying. 25 pounds finished food weighs only 9 pounds. 
Nothing to add but water. 12 full meals in waterproof 
foil packets. Used by forest rangers as regular food for 
lookouts, emergency food when fire-fighting. Used by 
foresters, too. 
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Christmas 


Suggestions for Him 


Forest Cover Types of North 
America, 1954 edition. Includes 
detailed description of approxi- 
mately 250 North American forest 
types (exclusive of Mexico). <A 
table lists common and botanical 
names of tree species and an index 
of forest types is included. Price 
$1. 

Society Emblems in three pin 
styles. 10K gold with gold letters 
on dark green enamel, background 
surrounded by gold border. Prices 
lapel button $2.50; tie chain $6; 
pin $4. 

Binder for JOURNAL OF FOR- 
ESTRY. Holds 12 issues. Brown 
imitation leather, stiff board. 
Title stamped in gold foil on front 
cover and backbone. Price $2. 
Forestry Terminology. Included 
are definitions of all the terms that 
the practicing forester uses in his 
daily work and encounters in for- 
estry literature. Price $3. 

Code of Ethics for the forestry 
profession. [Printed in black and 
green on 13” x 20” heavy paper. 
Suitable for framing. Price 25 
cents, 

Membership Certificate. For mem- 
bers (Seniors) only. Name hand- 
lettered with Society’s gold seal. 
14” x 18”. Suitable for framing. 
Price $1. 

Fifty Years of_ Forestry in the 
U.S.A. Telling the -dvnamic story 
of the growth and practice of for- 
estry in the United States for the 
first half century 1900-1950. Price 
$4 


Please send the items which I 
have checked. 


Payment is enclosed 0D 
Bill me O 
Forest Cover Types of North 
America 
Society Emblem 


C) Tie Chain C1) Pin 


tinder for Journal 


Lapel 


Forestry Terminology 
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Membership Certificate 
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Fifty Years of Forestry 
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Address 


strength were improved to ¢ 
greatest extent. Properties, how- 


ever, were not similarly influenced 
by all adhesives nor were all in- 
fluenced proportionately by any 
one adhesive. 

The test results suegest that ex- 
tensive cell-wall impregnation does 
not occur and that the influence of 
the laminating process may be 
largely attributed to (1) veneer 
compression in the vicinity of the 
glue line, (2) deposits of polymer- 
ized adhesive in the porous strue- 
ture of the veneer, and (3) depos- 
its of polymerized adhesive in the 
pits and torn areas of the cell wall 
thereby resistance to 
longitudinal shear. It is indicated 
that the basie change in properties 
oceurs largely in the area of the 
glue line. 


improving 


~- 
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Riological Conservation with 
Particular Emphasis on Wildlife 


By John D. Black, 328 pages. 
Illus. The Blakiston Company, 
New York. 1954. $5.00. 

The emphasis in this book is on 
wildlife conservation. The author’s 
stated purpose is to produce a col- 
iege-level textbook in eeneral and 
biological conservation. Actually, 
it is a nontechnical introduction to 
wildlife conservation with 
emphasis on the dependence of 
wildlife on man’s use of soil, water, 
grasslands, and forests. 


some 
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A special volume containing all 


Division and General Session 
papers presentéd at the So- 
ciety’s Annual meeting held in 


Milwaukee, Wis., October 24- 
27, 1954. Postpaid $4 per 


copy. Availabie about Feb- 
ruary Ist. 
Send order with check now. 


Society of American Foresters 
Mills Bldg., Wa-hington 6, D. C. 
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For use in schools such as Dr. 
Black’s Missouri State Teachers 
College, the wildlife approach in 
teaching conservation may have 
real value. Nontechnical students 
may more easily understand the 
principles of conservation if the 
emphasis is on living, warm blooded 
animals rather than on trees, soils, 
or water. Emotional empathy for 
the buffalo and its plight is un- 
doubtedly easier to achieve than is 
concern for the plight of the Amer- 
ican chestnut. It is to be fervently 
hoped, however, that the student 
will be able to bridge the gap from 
the emotional concern toward wild- 
life to the conservation of wildlife 
and all other organic resources, and 
the soils and water on which they 
depend. 

Two approaches are used in this 
presentation. After introductory 
chapters on need and history of 
conservation, eight chapters deal 
with fundamental ecological 
siderations and summaries of water, 
grassland, and forest as wildlife 
habitats. The next 14 chapters con- 
tain a survey of the principle ani- 
mal species of North America. in- 
eluding brief summaries of their 
importance, their habits. and habi- 
tats. There are three chapters on 
fish, one on reptiles and amphibi- 
ans, one on invertebrates, five on 
birds, and four on mammals. 


con- 


Much can be said on the question 
of whether an elementary book, 
such as this, should attempt the 
species approach. Should the stu- 
dent have a sketchy introduction to 
the economies, ecology and conser- 
vation of a considerable variety of 
species before he is given a thor- 
ough groundwork of principles 
which apply to all species? This 
reviewer is admittedly biased in 
favor of starting with a thorough 
study of the principles of ecology 
and management in which some in- 
formation on species is used as il- 
lustrative matter. 

The tinal chapter contains a brief 
annotated list of the federal and 
state agencies charged with the ad- 
ministration of natural resources. 


WiturAm L. Wess 
State Unive rsity of New York 
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The Giant Cactus Forest 
and its World 


By Paul Griswold Howes. 217 
pp. Illus. Duell, Sloan and 
Pearce; and Little, Brown and 


Co., New York City and Boston. 

1954. $7.50. 

Of all the strange and weird des- 
ert plants of the southwestern 
United States, the giant or saguaro 
eactus probably most nearly sym- 
bolizes the region. The tourist sees 
the startling, gaunt, and stark out- 
lines of the saguaro and believes 
that here must center much of the 
interest of this vast and different 
land. He feels a challenge to un- 
derstand the nature of these plants, 
and how they ean live in this harsh 
and waterless environment. Thus 
the author has been wise in his se- 
lection of the saguaro as the main 
character in his book, as it is the 
most spectacular and stimulating 
of all the varied and colorful biol- 
ogv of the entire southwestern des- 
ert region of North America. 

The field covered has been sharp- 
ly limited—the giant cactus and its 
world are described only in the 
geographical region where they oc- 
cur southeast of Phoenix and dur- 
ing the period of four or five 
months of the year between Janu- 
ary and May. Within these limits, 
it is a complete and thorough study 
of the ecology of this unusual life 
community. Most readers will find 
the volume sufficiently detailed and 
philosophical to start on imagina- 
tive flights of their own in consid- 
ering the closely knit and ineredi- 
bly complex life pattern within 
this desert island. 

Written for the layman with 
many excellent illustrations, this 
book will also please some of the 
scientists, for whenever possible 
both common and scientific names 
are used. The inventory of natural 
history is fairly complete, and for 
the visitor to the saguaro desert 
area, or even to the resident who 
has long wondered about the burst- 
ing complexity of life in this dry 
and almost rainless land, this book 
will provide many accurate answers 
to questions while stimulating fur- 
ther questing. 

Probably the one factor which 
will be of the 


interest to 


most 





everyone is simply the realization 
that here in a land of hot summer 

low rainfall, no living 
sparse and often bitter 
vegetation, there still exists a full 
and aggressive population of 
plants, insects, reptiles, and ani- 
mals and birds—each in a small 
niche in its relationship to the other 
living things, yet each a part of the 
living and pulsing pattern. 

It is a start for a new approach 
in natural history literature so that 
each plant or each animal is econ- 
sidered as a part of the life com- 
plex in which it exists. It is not 
reading for an hour of light enter- 
tainment, but it is a book to go 
back to and to recheck and to study 
carefully and fully. It is well writ- 
ten and beautifully printed. The 
author is curator of the Bruce Mu- 
seum of Natural History, History 
and Art, Bruce Park, Greenwich, 
Conn. 


sun, very 


streams, 


LON GARRISON 
National Park Service 
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Agricultural Policy 


By Rainer Schickele. 453 

McGraw-Hill Book Co. 

York, N. Y. 1954. $6.50. 

Schickele’s book will be of inter- 
est to foresters because it highlights 
many of the differences between 
forestry and agriculture. It is not 
a mere review of interesting his- 
torical decisions in agriculture, but 
it tests out policies in terms of their 
actual accomplishment in relation 
to intended goals. 

Agricultural policy is probably 
the single ‘‘hottest’’ domestic po- 
litical issue of our fime and we 
have Professor Schickele to thank 
for clarifying the position of those 
who oppose Mr. Benson’s program, 
though he himself does not take 
sides. He demonstrates with both 
data and logic that the ill-fated 
Brannan Plan has much merit as 


pp. 
New 
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start in 


engine is easy to 
weather. 


any kind of 





Abuve——FZZ pumping solid stream and fog. 
Will furnish 2 capable solid streams thru 


1%" hose using %” nozzles. 


OTHER HALE UNITS 
*CFUS 600 U.S. GPM at 120 lbs. 
*WF 150 U.S. GPM at 100 lbs. 

HP 60 U.S. GPM at 600 lbs. 
**NP 15 U.S. GPM at 40 lbs. 
*Skid or trailer mtd. 
**Self-Priming Portable. 


Write for literature on 
Hale Fire Pumping Units. 


Let us know if you want a demonstration. 








COMPLETE INVENTORY 
CRUISING SCALE 






Hypsometer 
Biltmore Scale 

Rigid When Open 
Flexible 6-foot Steel Tape 


$3.00 EACH 
Handy Chrome-plated Case 134" Dia. 
IMMEDIATE DELIVERY 
CARE W. GETZ, President 


KURFEW, INC. 
Lansdale, Pa. 














BAKED ENAMEL 


METAL FORESTRY SIGNS 


for WOODLAND BOUNDARY MARKERS — NO 
TRESPASSING & FIRE WARNING SIGNS — 
CRUISER TAGS, etc., etc., made to your spect- 


fications. Write for quotations on all your sign 
needs. 





A. L. LIND COMPANY 
5036 Thomas Ave. So. 
Mi tls 10, MI * 








When writing to advertisers mention 
the Journal of Forestry 











A. R. SMITH 





TREE MARKING AXES 


The modern method for marking trees. Eliminate all paint problems by blazing and 
stamping trees with your brand. Nothing to carry but a light 2 lb. axe. 4” cut, 27”, 
23” or 18” handles. Priced at $10 each with one 1%” or two %” hardened characters 
on head. Special designs quoted upon request. 


10003 S. E. ECKLER AVE. 


PORTLAND, ORE. 











951 














950 





THE LOWitten 
TREE PLANTER PLANTS 
10,000 SEEDLINGS PER DAY! 


With the Lowther Tree Planter, trees 
are properly planted for maximum 
survival in any soil because they have 
been given the right start. 
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Darley Portables Must 
Be Good! State of Minn. 
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State of Minnesota for hard service in 
the State Forestry Department. 


Darley Engineering Brings You More 
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the current planners in Washing- 
ton have found in using it for wool 
and sugar. 

Schickele tells us that 
farm programs can assure that the 


realistic 


American dream of freeholders on 
the land will continue to be real- 
ized. And he shows why family- 
type farmers resist being driven 
off their lands in the name of eco- 
nomic efficiency by resorting to ae- 
tion at the polls. That we live in a 
political economy and not an econ- 
omy is well demonstrated by his re- 
view of the history of farm policy. 

Basic to the farmers’ troubles is 
the inadequacy of market and price 
bargaining power in their relation- 
ships with the large processor-buy- 
ers with resultant income dispar- 
ity. The author demonstrates sta- 
tistically the existence of this fact 
to those might question it. 
That farmers resort to cooperatives 
and governmental programs to re- 
dress their imbalance is in keeping 
with the democratic process though 
some feel that immutable economic 
laws are flouted in the process. 

Beeause price policies and their 
relationship to farm income are the 
most important feature of this text 
(as is the case with most books in 
this field) land and ecnservation 
measures are given only minor at- 
tention. This emphasis is of course 
completely strange to foresters who 
do not even have a current price 
reporting program for rough forest 
products. While we have several 
excellent texts on forest land policy 
the book has yet to be written 
which probes income relationships 
between growers and processors of 
forest raw materials. Rainer Schie- 
kele’s book will serve as an excel- 
lent guide to some future forester- 
author. 


who 


CHaArRLes H. Stropparp 
Thinning Problems and 
Practices in Denmark 


Compiled by S. O. Heiberg. 92 
pp. Illus. College of Forestry, 
State University of New York, 
Syracuse 10, N. Y. 1954. 80 
cents. 

World Forestry Series bulletin 1 


merits careful study by all for- 
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esters concerned with silvicultural 
management. It is not the hope of 
the compiler that the information 
and practices contained in the bul- 
letin should be adopted by foresters 
in this country, but that some of 
the practices may be adapted to 
conditions as they exist here. 

Heiberg’s introduction lays the 
foundation for a thorough under- 
standing of the discussion of thin- 
ning by Danish foresters. The 
translation is well done. Metric 
units have been converted to Eng- 
lish units which adds much to the 
value of the bulletin. 

It is interesting to learn that long 
years of experience in Denmark 
have proven that within certain 
wide limits the density of the stand 
has little or no influence on the 
volume increment. Evidently no 
hard and fast rules govern Danish 
thinning practices. Danish forest- 
ers use high thinning, low thin- 
ning, and selection thinning as the 
particular portion of the forest in- 
dicates. One gathers that the ap- 
plication of Danish thinning prac- 
tices is based not on rules, but on 
an understanding of the needs of 
the forest not gained entirely from 
books, but from living in and with 
the forest and an appreciation of 
the fact the forest is an infinitely 
variable community. 

Two schools of thought are ap- 
parent among Danish foresters, the 
‘‘active’’ thinning and the ‘‘wait 
and see.’’ Proponents of the ‘‘ 
tive’’ thinning begin cutting at an 
early age and at once tentatively 
select final crop trees. In mark- 
ing, the forester using this system 
asks, ‘‘Can the tree be cut without 
detriment to the stand?’’ The 
‘‘wait and see’’ school delays start- 
ing until the pruning period is well 
along and trees have begun to show 
their true character. Tentative se- 
lection of final crop trees is made 
at that time. Foresters using this 
method ask, ‘‘Can the tree remain 
without detriment to the stand?’’ 
In general the two schools of 
thought are in agreement except on 
the time when thinnings should be- 
gin. 

Within the past twenty years a 
new method, largely selection thin- 


’ 
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ning with the emphasis on the re- 
moval of the largest trees has ap- 
peared in Danish thinning practice. 
Juncker’s named for 
the forester who first used and de- 
veloped it, is influenced often by 
economic considerations since larg- 
er and more saleable products are 
secured in the earlier thinnings, an 
private 


method, so 


obvious advantage to a 
owner. It is a method which re- 
quires considerable technical knowl- 
edge and experience lest it result 
in simple ‘‘high-grading.”’ 

Most of the practices deal with 
Denmark’s two most important spe- 


cies, beech and Norway spruce, 
both very tolerant. Whether the 
practices would be useable with 


tolerant species growing on poorer 
sites is an open question. 

No attempt has 
this review to compare the vields 
this bulletin with those 
secured in comparable stands here. 
Suffice to say, the yields are large 


been made in 


riven in 


able almost anywhere. The great 
emphasis placed on the production 
of high quality products, especially 
in the ease of beech, is noteworthy. 

The attractive and 
well printed on good paper. <A 
high standard has been set for sub- 


bulletin is 


sequent world forestry bulletins. 


T. Scnantz-HANSEN 


Publications of Interest 


The Biology and Control of the En- 
glemann Spruce Beetle in Colorado is 
a new Forest Service bulletin (U. S. 
Dept. Agrie. Cireular No. 944. $0.20) 
written by C. L. Massey and N. D. 
Wygant. It is an exhaustive study on 
this important subject. 

e 3 oe 

The 1954 Directory of Organizations 
and Officials Concerned with the Pro- 
tection of Wildlife and Other Natural 
Resources is available at 25¢ per copy 
from the National Wildlife Federation, 
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Volume 


} ale 
3, includes articles on forestry in Ja- 


Conservation Studies, 


pan, water pollution problems, national 
parks, and other subjects by students 


and graduates of the Yale Conservation 


Program. Priced at $1 from Yale Con- 


servation Program, 77 Prospect St., 


New Haven, Conn. 


2 ce * 
Films available for loan from the 
U. S. Forest Service, Washington or 


regional offices include: Little Smokey, 
12 minute sound film, released 1953, 
16-mm Kodachrome, black and white, 
cleared for television. A doeumentary 
of Smokey, 
bear, narrated by Hopalong Cassidy. 
Longer Life for Wood (The Role of 
Preservatives in Protecting Wood), de- 
the 


wood the economie advantages of using 


the forest fire preventin’ 


signed to show average user of 
treated wood in places where decay is 
likely to occur. It is a 17 minute sound 
film, 16-mm black and 


white, released in 1954 and cleared for 


Kodachrome, 


television. 


For purchase information, write to 
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2 Carroll St. NW, Takoma Park. 
Washington 12, D. C. 
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HEAVY-DUTY BRUSH SAW 


the U. S. Dept. of Agriculture, Motion 
Picture Service, Washington 25, D. C. 


and would seem to indicate that 
intensive forestry might be profit- 
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Be ready for the fall and winter 
fire season with a supply of 
COUNCIL 
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University of Maine 4 16 4 Kenta ‘KV Penne see () » ) 
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University of Missouri 7 20 7 ee ee cine a ; ia 
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(oming Events arate Proceedings issue, as a supple- 
. ” S ” s rr > . * , ; ° i 
Ihe President’s Column ment to the JouRNAL and in the same 
National Watershed Congress format so that it can be bound with 





; other issues if so desired. Those who 
Statler Hotel, Washineton, D. C 


; The Society’s 
December! 6-4 


registered at the meeting will receive 
1954 annual ni a copy of the Proceedings; others may 
: ing in Milwaukee obtain them at $4 per copy. Printing 
Western Forestry and Conservation 


Association 


s w history. It . , 
—— hi waa , the Pro ceedings separately will sub- 
will be remem- 
bered by the 700 


members who reg- 


sequently lighten the backlog of Jour- 
NAL material and speed up publishing. 
It will also give those who could not 


The 45th Western Forestry Confer 
ence and the annual meeting of the 
Western Forestry nd Conservation 
Association will be held at the Fair 


mont Ilotel in San Franeiseo, Decem 


istered and the 


get to the Milwaukee meeting an op- 
100 ladies who ae- 


portunity at an early date to obtain a 
; ‘te copy of all the papers pre- 
as one of the moat comple te copy ot a e pay I 


ber 7-10. ; sented. 
sucecesstul confer- 





companied them 


The Council held an all day session 
on October 24 and cleared up numer- 
ous items of business. A report of So- 
ciety finances indicated that we will 


ences of recent years. Thanks to the 


Fourth World Forest Ss 
estry Congress efficient and industrious local eommit- 


Sponsored by United Nations Food — tees, everything went off on schedule 
and Agriculture Organization. New — and without a hitch. Even the weather- 


' ? - nd our 1954 fiseal year with a balance 

Delhi, India, Deeember 4-17 man cooperated, with mild Indian sum- Kir-islas a ; ‘ 
; laf of nearly $5,000 above expenditures. 

mer tor the first two days and a lew k 

. . Membership now exceeds 10,000, even 
20th North American light showers thereafter, followed again } } ; aion failed keine 
Wildlife Conference though our campaign failed to ring 
a 7, in the 1,000 net increase in membership 
The North American Wildlife Con A full account of Council actions we had aimed for. These and other 
ference will hold its 20th meeting and of the Society Affairs session will Society matters were discussed by 
March 11-16 in Montreal, Canada. appear in the January issue of the Council members and Section delegates 


Theme of the meeting will be “Natural Journat. The papers presented at the at the evening session on October 24. 
Resources Use -A Continental Chal- general session and in the Division The Sections were well represented at 
lenge.” meetings will be published in a sep this meeting and delegates as well as 
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For Top Saw Efficiency 











yy, Proved superior in over 
C H | P P E a CHAI N acer 9 years field service 
Closed position e 


The general purpose chain 
O O that’s easy to file right. 


CHISEL CHAIN 


Fastest of all cutting chain. 
Requires expert filing. 


=| CROSSCUT CHAIN 
>) Fast, accurate, smooth. 
LS, O Expert filing required. 


Approved for use by 
U.S. Forest Service 


New Base NO Flash-back 

GS ee Me NO Fuel slopping 
NO air-pump 

NO pre-heating 

NO pressure build-up 

NO explosive vapors 

Instant operation 

SAFE — EFFICIENT 
RELIABLE — ECONOMICAL 


Burns Diesel Fuel or Stove Oil 





rr Beat an For full information 


°.1ZED SEE YOUR CHAIN 
OREGON sow’: SAW DEALER 
Chai 


OREGON Saw Chain Corp. 


SAW CHAIN SPECIALISTS 
8816 S$. E. 17th Ave., Portiand 2, Ore. 


Write for folder & price list 
WESTERN . 


FIRE EQUIPMENT CO. 
69 Main St., San Francisco 5 
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Council members obtained many new 
ideas for strengthening the Society, 
particularly at the grass roots level. 
These joint conferences are now a fea- 
ture of Society annual meetings and I 
urge their continuance. 

The general sessions as well as the 
Division meetings were so well attended 
that additional space had to be made 
Although 


discussions 


available for some sessions, 
many conversations and 
were held in hallways and odd corners 
of the headquarters hotel, and many 
extracurricular took place 
outside, the main business of the reg- 


activities 


ular program was not overlooked. 

On the evening of October 26, So- 
ciety members and their ladies were 
the guests of several world-famous Mil- 
waukee breweries, and a number of 
forestry school alumni reunions were 
held coneurrently. As was to be ex- 
pected, a good time was had by all, and 
even staid old members joined in the 
singing and other festivities. Good 
fellowship is an important part of the 
annual meeting. 

The high point of the meeting came 
on the final evening when 500 members 
and their ladies sat down to dinner fol- 
lowing a reception and social hour as 
guests of the forest land-owning paper 
companies of Wisconsin. It beeame my 
honor and pleasure to present the Gif- 
ford Pinchot Medal to William L. 
Hall, one of the Society founders in 
1900; and the Sir William Schlich 
Memorial Medal to Tom Gill. The fea- 
ture address “A Broad Look at our 
Resource Problem” was delivered by 
Dr. Reuben G. Gustavson, president 
and executive director, Resources for 
the Future, Ine., Washington, D. C., 
and brought to a successful conclusion 
another annual meeting, which will be 
long remembered by all fortunate 
enough to be able to attend. 


Eh. Beware 


&R® 
Retired Status 


Members and Fellows 
from active forestry practice after hav 


who retire 
ing been members of the Society for 
20 years or more may, upon applica 
tion to the Council, continue as voting 
members, but have their dues remitted 
except for an annual 
should they desire to receive the Jour- 
Forestry and other Society 


charge of $5 


NAL OF 


publications. Members granted retired 
status in the Society must continue to 
pay Section dues in order to continue 
as Section members. 

“active forestry 
practice, Article V, 
Section 4, of the Society’s constitution, 
shall be interpreted as applying to 
members retired from full-time employ- 


Retirement from 


as provided in 


ment, either in forestry or other fields, 
with consequent substantial reduction 


in the income of the members con- 


cerned. 


Inactive Status 


Society members temporarily serving 
in the armed forces may request that 
they be placed on inactive status. Other 
Society members may request inactive 
status because of financial stringency 
or for personal reasons, provided such 
requests have the approval of a See- 
tion. 

Inactive members do not 
copies of the JouRNAL OF Forestry, 
nor are they permitted to vote. They 
are listed as members of the Society 
and may be restored to active status 
upon request, with the payment of 
current dues. 


OW: 


receive 


£ 
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MACHINE 
TREE PLANTING? 


Write for Complete Informa- 
tion and Literature Describ- 
ing the FORESTER and the 
CONSERVATOR Tree Plant- 
ing Machines 


TREE GIRDLING? 








| UTILITY 

TOOL& BODY CO. 

MARION, WISCONSIN 
Write for Complete Information and 
Literature Describing the 


“HANDI-GIRDLER” 





... and 4 Quarts cost 
less than 1 Gallon 
THE NELSON WAY 


Today, only one year after Nelson first introduced its 
revolutionary new paint—-can—-gun combination for 
marking trees, the paint has been further improved, and 
with volume from all over the world continuing to swell, 
the price has once more been reduced! 

Today, using Nelson paint packed in quarts and marking 
trees the Nelson way costs less than the cheapest paint 
you can buy by the gallon, because— 


1. YOU USE LESS PAINT 


Nelson's new tree marking paint stays on the surface 
You get more and brighter marks per galion. 


2. YOUR MARKS ENDURE 


With the new Nelson marking paint, trees stay marked 


for years. (Ideal for Boundary Marking) 


3. YOU SAVE TIME 


No stirring, straining or transferring of paint. The 
NEL-SPOT gun using Nelson paint is always ready for 
use with no prepaiation of any kind. 


Prove it!—For new lower prices, details, write Dept. JF-14 


THE NELSON COMPANY 


BRIGHTER MARKS 
LAST LONGER ! 7 











1234 Prospect Ave. 
Iron Mountain, Mich 








Consulting Foresters: 
Offered by 


Members of the Society of American Foresters 


Professional Services 





WILLIAM J. BOZETT 


Consulting Forester 


Serving Landowners—Industry 


POND & MOYER CO., INC. 
Consulting Foresters 
Estimates—Appraisale—Surveys 


Ohio, Adjoining States. 
Machine Tree Planting Service 


FOREST MANACEMENT, MARKETING 
681 EAST FRONT ST LOGAN, OHIO 107 HOMESTEAD RD., ITHACA, N.Y. 














WILLIAM A. EASTMAN, JR. 


Consulting Forester 
Complete Professional Service 


SEATTLE 1, WASHINGTON 
410 J. GREEN BUILDING 


FOREST PROPERTY 
Estimates—Appraisals—Management 
Prentiss & Carlisle Co., Inc. 


107 Court Street Bangor, Maine 


Phone SEneca 2814 




















C. D. SCHULTZ & COMPANY 
Limited 


Vancouver, Canada Seattle, Wash., USA 








KEITH CRANSTON, Consultant 
Leland, Mississippi 


( Headquarters) 





—— 4 Southwide Professional Service 


JOURNAL OF FORESTRY 


Example of Chapter 
Activity 

The Winyah Forestry Club, a chap- 
ter of the Society of American For- 
esters, presented an unusual event in 
September at the Annual Timber Fes- 
tival, sponsored by the Georgetown 
Chamber of Commerce in Georgetown, 
S. C. 

Competitions were held for woods 
workers in the Georgetown area. 
They consisted of log chopping and 
sawing contests with the pulpwood 
wheel saw, one-man chain saw, and 
two-man cross cut saw. First, second 
and third place awards were made of 
$25, $15 and $10 in each event. In ad- 
dition to these, of all the events, a 
pulpwood bolt throwing contest drew 
the greatest interest. The bolt used 
was 5 feet 3 inches long and weighed 
32 pounds. There were 18 men entered 
in this event and a record distance of 
27.53 feet was made. 

J. T. Maynarp 


Chairman 





ALBERT G. HALL 


Forestry Relations Counsel 


Consulting Forester 
1740 K Street, N.W., Washington 6, D.C. 








COMPANY 


BRoadway 6-2062 


BANZHAF & 


MILWAUKEE 2 


GEORGE 


622 North Water Street 


Consultants to the Forest Industries 











FOREST APPRAISALS FPOREST TAXATION 
GROWTH AND MANAGEMENT PLANS 


FRANK J. LEMIEUX 


Consulting Forester 
25 Years’ Experience in North and South America 
832 WHITNEY BLDG., NEW ORLEANS 12, LA. 








TIMBERLAND MANACEMENT, INVENTORY AND APPRAISAL 
OVER 5O MILLION ACRES SINCE 1910 


JAMES W. SEWALL COMPANY 
FOREST ENCINEERS 


OLD TOWN, MAINE 


BRANCH: JAMES W. SEWALL CO. (CANADA) LTD;, FREDERICTON, NEW BRUNSWICK 





Reforestation Arboriculture 


S. GAYLEY ATKINSON 
Consulting Forester 
Huntingdon Road 
Huntingdon Valley, Pa. 








T. M. HOWERTON, JR. 
Forestry Consultant 


Service Available in the Southeast 


Member, Association of Consulting Foresters 


MADISON, FLORIDA 








WILLIAM H. PRICE 
FOREST MANAGEMENT 
Specializing in 
Timber Tax Problems 


2626 W. Lynn—Seattle 99, Wash. 
Al der 7482 
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JOURNAL OF ForRESTRY 

Gentlemen: 

I think the September, 1954, issue on 
forest geneties is an excellent example 
JOURNAL OF Forestry has 
as a helpmate to forestry prog- 
the About 
when I brash 
Junior forester fresh out of school, the 


of how the 
served 
down 


ress 


through 
15 years ago, 


years. 
was a 


JOURNAL published an article of mine 
At that 
time I was disappointed and (IT fear) 
irritated by the relative lack of interest 
in the possibility of tree and forest im 


entitled Genetics in Forestry. 


provement through the application of 
principles of plant genetics. The Sep 
tember the tremendous 
American 


issue shows 
that 
in this field in a few short years. 


JOURNAL OF FORESTRY 


progress forestry has 
made , 
The should be 
complimented on their continued efforts 
to promote progress in forestry. 


Sincerely yours, 


L. S. MINCKLER, 


Silviculturist, 


Central States Forest Euapt. Sta. 


C. L. Graham (1895-1954) 


Clifford L. Graham, 60, supervisor of the White Mountain National Forest, 
N. H. died September 26. 


Graham studied forestry 


Laconia, 
at the University of New 
in World War I. Sub- 
Forestry. In 1936 the 


sorn in Minneapolis, Mr. 
Hampshire, but left before graduating 
sequently, he studied one year at the Yale School of 
University of New Hampshire awarded him the B. S. degree. 

Entering the U. S. Forest Service in 1921 on the White Mountain National 
Forest he rose to be assistant supervisor, as logging engineer in 
the Washington office, as assistant supervisor of the Pisgah in North Carolina, 
and as supervisor of the Unaka in Tennessee and the Cumberland in Kentucky. 

In 1936 he transferred back to the White Mountain National Forest 
where he served continuously until his recent death. 

Mr. Graham Member of the Society of 
joined in 1926. 


in order to serve 


served briefly 


was 


was a American Foresters, having 


F. I. Rockwell (1882-1954) 


Frank T. Rockwell of Minneapolis was killed in an automobile aeeident during 
the past summer. 

Born in Minneapolis December 
gree from the University of Minnesota in 
with the U. S. Forest Service West, 
work in Idaho, followed by six years with a lumber company in Oregon, 


28, 1882 Mr. 


B.S.F. de 


next decade he was 


Rockwell received the 
1906. For the 
in the then spent four years in extension 
and six 
vears as a farm supervisor in North Dakota. 
During the period 1936-1945 Mr. Rockwell 
South Dakota, and in the latter year was appointed state forester in which posi 
tion he served three years. In 1948 he and land 
seape work in North Dakota, subsequently transferring his business to Minne 


was state extension forester in 


engaged in consulting forestry 


apolis. 


Ile first joined the Society of American Foresters in 1911. 








PAUSSER TREES ore GROWING IN = 46 STATES/ 


' rge teams of hard- 
“ cori Assen “tre plante 


10 Million TREES 3 year | 


At right ere of our 


low quantity 


a few 
prices 

and hardw 1 seed 
ite today for Chris 


SHORT LOG BOLTER 


“Built By Lumbermen For Lumbermen” 


SPECIAL SCOTCH PINE 
seedlings 5-10” 
$35 per 1000 
NORWAY SPRUCE 
(MUSSER Special) 


2 yr 


yr. seedlings 57-10” 
$35 per 1000 
WHITE PINE 

2 yr. seedlings 2-4” 
$18 per 1000 
DOUGLAS FIR 

2 yr. seedlings 4”- 
$40 per 1000 


icker Series 1000 








Established 1876 


678 Broapway 





SEEDS FOR NURSERYMEN 
TREE — SHRUB — PERENNIAL — 
FLOWER — VEGETABLE 


Correspondence with Seed Collectors Invited 


Herbst Brothers Seedsmen, Inc. 


New Yorx 12, N. Y. 


For working up 3-lt. to 6-ft. 
IS cords of 4-ft. 


Sturdily 


logs profitably. 


Handles up to logs per day 


Saw size—36”" to 40”. and efhciently 


engineered, yet weighs only 3600 pounds. Cuts 


accurately and very fast. ywheoas a “Snap 


Dragon” it has well earned its name as a giant 


for getting valuable material out 
Ready 


wherever the source of supply might be. 


of a machine 
of short logs and _ pieces. to go to work 
Know 
Ask for free 


its advantages and you'll want one. 


folder. No obligation. 


DIMENSION MILL EQUIPMENT CO. 


Deansboro, New York 
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shia . 4 Junior Grade Butler, R. E Kodrich, M. R 
> > j we NJ . 1 ’ - 
Membe rship Applications Evans, J. E.. Cartographer, U. S. Geological Clemmons, J. W Koenig, R. W. 
J re » Survey. Manassas. V: LPI S.F 950 Colyer, J. A. Mavko, B. A. 
and Advancements _ Survey, Manassas, Va.: L.P.1., BS.F., 1950. pouver, 41! MeCuddy. C. A. 
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Affiliate Grade Columbia River Section 
one Doan Leader. M. W Asst. Forest Megr., Koppers Student Grade 
. . = Co., In Summe rville S Cc. Mich College OREGON STATE COLLEGB 
PENNSYLVANIA STATE UNIVERSITY of Mining & Tech B.S Forestry), 1952 P . 
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pee a Bl 2 6 ee’ a Central Rocky Mountain Section Smith, P. C. 
B “ . Ww K . x : EA Junior Grade Junior Grade 
sOyson \ Schmertz " 


West VInGInia UNIVERSITY Collins. Colo. Reinstatement 


Central States 


Student Grade 


Cassell, G. R Rogers, B. B 
Kessel, L. H 


Member Grade 


Shannon, R. B Consulting Forester, R. B. MICHIGAN STATE COLLEGE 
Shannon & Associates, Kittanning, Pa.: Pa Andersen, D. W. Kuester, F. R. 
State. BSF 1948 Univ. of Vt M.S.F., Bailey, J. C Mattes, W M 
1950. (Junior, 1948 Benjamin, R. O, McElroy, E. B. 

Besonen, R. R Norton, G. N 
Appalachian Section Best, J. H. Poppy, R. E. 
Siedeak Gods Brown, B G Quinkert, A. K, 
; sibs Dean, R. E Skau, C. M. 
DUKE UNIVERSITY Freydl, R. B Spurr, H. W. 
Heeren, R. D Fry, K Stein. C. P 
Goehring, H. D. Strohmer, J. V. 
NorrTH CAROLINA STATE COLLEGE Herrick, H. F Stumbo, D. A 
Herring. H. G Thomas, S. G. 

tarr, B. D Hood, C. A Hynes, J. P. Tikka, R. L. 

Beal, R. H Horton, D. W q 

Srooks. M. T Kilian. L. A UNIVERSITY OF MICHIGAN 

Calderon, D. S Leinbach, G. N Aughey, W. H. Penny. W. R 

Caldwell, H. T Martin, A. L Black, P. E Truesdell, P. S 

Carson, P. B Miller, R, J Brock, S. M Weisz, A. E 

Chapman, J. F. Perry, J. U , 

Dozier, W. B. Sluder, E. R PURDUE UNIVERSITY 

Graves, W. I. Spencer, W. G Barnacastle, R. C. Killian, W. W 

Harrell, K. T. Webb, J. E sickel, D. R Kister, H. B 


use EAGLE TREE MARKING GUNS 






















for QUICK, CLEAN, EASY MARKING 





These modern Eagle Tree Marking Guns 
operate easily. A slight thumb pressure 
on the pump trigger discharges the paint 
directly to the tree to be marked—good 
spots as far as 12 feet. Paint sprays freely 

amount of paint readily controlled 
Non-clogging ball valves—machine cut 
ds—detachable nozzle—ground 
brass pump plunger. Easily taken apart 
for quick cleaning. %, 1 and 2 pt. cap. 


wr ~— 


threac 











And, for special num- 
bering jobs, use the 
Eagle Super #66. A pre- 
cision pump marking 
gun—takes undiluted 
but strained outside 
paint. Successfully 
service tested on 40,000 
Lake Region trees 


© Oz. Cap 


— 





— 


d. R. E.. Ext. Forester, Colo. A & M, 


Fort Hunt, J., Pac. N.W. Forest & Rge. Expt. Sta., 


Portland. Ore Univ. of Wash., B.S.F., 
1949: M.S., 1951; State Univ. of N. Y., 
Ph.D., 1954. 

Kaiser, J. R., Forester, U.S.F.S.,  Manpin, 
Ore.; Univ. of Minn., B.S.F., 1954. (Stu- 
dent, 1953). 

Affiliate Grade 

Coldiron. H. J., Owner, Brownie Coldiron Log- 
ging Co., Powers, Ore. 

Gulf States Section 
Junior Grade 


Aycock, O. E., Lisbon, La.; L.P.I., B.S.F., 
1954. 

Cardwell, C. K., Asst. Land Bank Appraiser, 
Farm Credit Adm., Collins, Miss.; L.P.I., 
B.S.F., 1952. 

Shatford, J. S.. Area Forester. Miss. Forestry 
Comm., Natchez, Miss.: L.P.I., B.S.F., 1954, 

White, L. B., Asst. Dist. Forester. La. Forestry 
Comm., Ollila, La.: L.S.U., B.S.F., 1950 

Williamson, B. C., Forester, T. L. James Co., 
Covington, La.; L.P.I., B.S.F., 1950. 


Affiliate Grade 
Keen, H. W., Forester, L. N. Dantzler Lbr. 
Co., Perkinston, Miss.; Okla. A & M, B.S., 


tHE EAGLE FLat-JAK 
NEW SAFETY FILLER CAN 


Designed 
for 


POWER SAWS and TOOLS 


The new Eagle Flat-Jak is Under- 
writers’ Approved for outdoor use. It 
is a low, squat filler can ideal for forest 
service. Automatic shut-off valve elim- 
inates spilling and splashing . . . safety 
valve releases excessive pressure. Gaso- 
line flows by gravity through brass 
swing-around pouring spout when 
valve cross-bar is pressed against tank 
mouth. Two sizes: 114 and 2% gallon 
Capacity. 





Order from your supply dealer 
or write for further information. 
Eagle products are also available in Canada. 
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(Forestry), 1953 
Lumpkin. J. C., Tbr. Buyer, Southland Paper 
Mills, Lufkin, Texas Stephen F. Austin 
State College 3.5., (Forestry), 1952 
Inland Empire Section 
Junior Grade 
Duvendack, G. H., Forest Supv., St. Joe Natl 
Fo est, St. Maries, Idaho Affiliate, 1951) 
Swift. B. A., Forestry Aide, U.S.F.S., Pierce, 
Idaho; Mich. State, B.S.F., 1951 
Intermountain Section 
Student Grade 
UTAH STATE AGRICULTURAL COLLEGE 


nell, R. E. M 
New England Section 
Student Grade 
OF MAINE 


McCormack, M, L 
Weatherbee, R. I 


UNIVERSITY 

Fiske, R. B 
Funking, D. L 
UNIVERSITY OF MASSACHUSETTS 

Baker, R. V Nataie, P. R 

MacNeill, R. L Sisterhenn G. H 
YALE UNIVERSITY 

Hilse, A. D 

Junior Grade 


Fordham, R. E Asst. Prof., Univ. of Vt., 
Surlington, Vt State Univ. of N. Y., 
3.S.F., 1950; M.F., 1951 


New York Section 
Student Grade 
STATE UNIVERSITY OF NEW YORK 
Hamilton, P. C. P 


Lawton, D. I 
Meyer, D. 


Murphy, R. F 
Watson, G. E. 


Junior Grade 


Wylie, A. E., Asst. Prof., State Univ. of N. Y., 
Syracuse, N. Y.: Colo. A & M, B.S.F., 1946; 
M.F., 1947; State Univ. of N. Y., Ph.D 
1950 


Member Grade 


Bradford, "I, N 3ox 27, Hermon, New York: 


State Univ. of N. Y., B.S.F., 1934. Rein 
statement 
Affiliate Grade 
Fournier, R. L.. Dist State 


Ranger, N. Y 
.. 2. 


Cons. Dept., Cortland, N 


Northern California Section 
Affiliate Grade 


Fox, E. W Asst Forest 


Div. of Fore Grove 


State 
Pine 


Jalif 


Ranger, (¢ 
stry Calif. 


Ozark Section 
Student Grade 


UNIVERSITY OF MISSOURI 
Coates, J Woerheide, J. E. 
Grey, G. W Wolf, H. L 


Lamar, A J. 


Rapp, R. D 


Wood, G. W 


Member Grade 


Bode, I. T., Director, Missouri Cons. Comm 
Jefferson City, Mo lowa State, B.S.F., 
1915; M.S., 1920. Reinstatement 

Puget Sound Section 
Student Grade 
UNIVERSITY OF WASHINGTON 

Abrahamson, D. P, Johnson, P 

3lanchard, J. D. Lohr, J. R 

Chambers, B. P. Rotter, | A 

Grobey, J. H. Smith, E. E 

Haase, J. A Wilson, G. C 

os 





Junior Grade 


Begalka. W., Asst. Forester. Ketchikan Pulp 
Co., Ketchikan, Alaska; Colo. A & M, B.S.F 
1951 

Nellist, W. C., Tbr. Evaluation Eng., United 
States Plywood Corp Mercer Island, 
Washington; Univ. of Wash., B.S.F 1949 

Southeastern Section 
Student Grade 
ALABAMA POLYTECHNIC INSTITUTE 

Arther, B. J. Haley, J. E 

Baxter, J. D Howell, H. D 

Beckett, B. J. Nash, R. F 

Brill, R. W Pitts, T. L 

Chastain, G. A. Savage, W. H. 

Darby, E. W. Smith, Cc. D 

Ferris, D. J Spangler, M. L 

Goodrick, F. E. Webb, C. N 

Green, H. K, Weldy, W. E. 

UNIVERSITY OF GEORGIA 

Bentley, C. F Henry, G. W 
irswell, S. G Jones, F. K 

Dumbroff, E. B Jones, W. M 

Freyer, D. C Mohla, D. G 

Harley, C. L. Shoptaw, J. H. 

Junior Grade 

Filkins, FE. | Forester. U.S.F.S Claytor 
Ga Univ. of Minn., B.S.F., 1953 

Seymour. Z. L Asst. Dist. Forester, Ga. For 
estry Comm., Gainesville, Ga Univ. of Ga 
3.S.F . 1945. Reinstatement 

Stone, W N Dist. Forester, Ga. Forestry 
Comm Statesboro, Ga Univ of Ga 
B.S.F., 1949 

Thompson, W. B., Asst. Forester, Gulf States 
Paper Co., Tuscaloosa, Ala L.P.1., B.6.F 
1952 

Wooten, R. F., Woodlands Div International 
Paper Co., Homerville, Ga Univ. of Ga., 
B.S..F, 1951 Reinstatement. 


Upper Mississippi Valley Section 
Student Grade 
IOWA 
Herrick, 0. W. 


Keesey, J. C. 


STATE COLLEGE 


Peterson, R. E 


OF MINNESOTA 
Zelle, M. J 


UNIVERSITY 
Lundgren, J. W. 


Washington Section 


4ssociate Grade 
Storey, H. C.. Chief, Div. of Forest Influences 
U.S.F.S.,. Washington D> Cc Stanford 
Univ., A.B., (Geology), 1932 


Wisconsin-Michigan Section 


Junior Grade 
Ward, J. C Forestry Aide, U.S.F.S., Ann 
Arbor. Mich.: Univ. of Mich., B.S.F., 1953 
Zimmerman, Ff W Forester, U.S.F.S Mil 
wankee Wisconsin lowa State B.S.F 
1931 Reinstatement 
Member Grade 
Godman, R. M., Forester. Lake States Foreet 
Expt. Sta.. Marquette. Mich.: Univ. of Mich 
B.S.F., 1943. (Junior, 1947). 
Affiliate Grade 
Smith, W. L., Real Property Asst., U. S. In 
dian Service, Ashland, Wis 
Foreign 
Junior Grade 
Gryezan, E. J., Hq. Co. 3rd Bn. 350th Inf., 


A.P.O, 541, N. ¥ N. ¥ 
B.S.F., 1952. 


Montana State 


ae 


a 


~ 


Proceedings (1954) Milwaukee Meeting 


To enable us to determine press run, place your order now for a special 


proceedings number containing all Division and General Session papers pre 


sented at the Society’s annual meeting held in Milwaukee, Wisconsin, October 


24-27, 1954. Postpaid $4 per copy. Copies available about February Ist, but 


send your order now with check to the Society’s office. 


‘Me mbers 


who at 


tended the annual meeting and paid a registration fee will receive a copy ot 


the Proceedings without additional charge.) 
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FIRE PROTECTION 
TOWERS 


OF GREAT STRENGTH 
AND DURABILITY 





















Permanent and substan- 
tial structures to pro- 
vide shelter and security 
for the observer and his 
instruments. Capable of 
resisting fire, storm, and 
high wind. Steel parts 
hot process galvanized 
after fabricating. Stand- 
ard equipment in many 
states. 


EASY TO ERECT 


Towers are assembled by 
building up from foun- 
dations a piece at a 
time. All connections are 
secured with galvanized 
bolts furnished by us. 


Towers are shipped 
knocked down in pieces 
and bundled in con- 
venient sizes to trans- 
port and handle. 

Write for specific infor- 
mation on towers to 
meet your needs. 







MANUFACTURED BY 


AERMOTOR CO. 


DEPT. 7912, 2500 ROOSEVELT ROAD 
CHICAGO 8, ILL. 


aS NR Ng, OU a St ag 





DON’T BREAK YOUR NECA / 
PREVENT ACCIDENTS / 


Prune the Tallest Tree While 
Standing Safely on the Ground 
CUT LABOR COSTS “te $02 
precy iy 
ew. Amazing. 
ALOMINOM comb. Sawing, Pruning. 
Trimming. Fruit Picking. Shaking Poles. 


SPEAR PEACH 64/3 
N APPLE PICKER 
7 — 























Poles up to 90 ft. tall. Weighs | lb. per 
5 ft. 70c per ft. Attachments extra. 
No breakage. No splinters, 
Lasts forever. Send for FREE 


SUBACATALOG ¢ FREE BOOKLET 


DEF ‘ 
th DDB aDe @BO conr 
300-S. Los Angeles St. 
Los Angeles 13. Calif. - MA. 6-9397 




















‘war 


When writing the advertisers mention 


the JOURNAL OF FORESTRY 
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NOTICE TO INDUSTRY 
Personnel Placement 


A service for industrial firms, foresters, and 
timbermen—to find the best qualified man 
for the job. List your openings in forestry 
and allied fields with me. I can supply in- 
formation on qualified men. Inquiries 
handled confidentially. 

* * * 


Foresters send me daia on your training and 
qualifications. Records are confidential. I 
maintain industry contacts and can advise 
you on job openings. No fee required unless 
position is accepted. 


Keith Cranston, Forestry Consultant 





LELAND, MISSISSIPPI 











Forestry Employment 








WANTED 


\ forester preferably with some lumber ex 
perience » do selling of ferest products. in 
the northeast. Also applications from recent 
or impending graduates who are willing te 
start at the bottom and work their way. up 


Write NV. EF. Forest Industries, Inc.. 3 North 
State Street, Concord, N. H. 











Positions Wanted 





Forester B.S. I | Bee | Un of California 
d ’ d Corps of Engineers, | Ss 
vhere served is operations officer of 

pl napping company Executive experience 

Itiplex mapping operation Summer ex 

pe gui fire suppression and «as 
compassman for timber eruiser and Depart 
bit I Age 26, single Desires 

' bless Dt te ndustry preferably in 


‘ it 
Box ¢ Journal of 
Washington 6, D. 


Mills 


Forestry. Building, 


ndustrial foreste available. B.S.1 1940 Ore 
on State ige 40 years. 15 years’ experience 
in ind) management personnel super 
struction timber ippraisal, timber 
ntr ogging engineer, and log 

sealing 
Box 1 Journal of Forestry Mills Building, 


Washington 6, D. ¢ 


nS N ‘ Strate 


j 


Bex & Journal of Ferestey, Millk Building 


Washington 6, D. ¢ 


Bex J Journal ef Porestry 
Washington 6, D. ¢ 


I i a | tf California 


Box AK restry, Mills Building, 
Washington 6. DD. ¢ 
Fore , nS ! nea fi ontro 
t vear \ ’ back 
nad | j 
iret World W 1 Prefer 
on ts W est 
Box 1. Journal of Forestry Mills Building, 


Washington 6. D. ¢ 


JOURNAL OF FORESTRY 


Forestry News 


Southern Tree Improvement 
Conference in January 


The Third Southern Conference on 
Forest Tree Improvement will be held 
in New Orleans on January 5 and 6. 
Persons attending the conference 
should make their own hotel 
tions, and should make them early, be- 


reserva- 


cause of tourist crowds at that season. 
A listing of tourist courts and motels 
may be obtained from the New Orleans 
Chamber of Commerce, 315 Camp St. 
\ partial listing of hotels is as fol 


lows: 


Jung Hotel, {500 Canal St. 

Lafayette Hotel, 628 St. Charles Ave. 
Monteleone Hotel, 214 Royal St. 

New Orleans Hotel, 1300 Canal St. 
Roosevelt Hotel, 123 Baronne St. 

St. Charles Hotel, 211 St. Charles Ave. 


The meeting place is the Recreation 
Room, Dixon Hall, Neweomb College. 

Chairman of the Program Commit- 
tee is D. A. Anderson, College Station, 
The Loeal Ar- 
rangements consists of Philip A. Brieg 
leb and Philip C. Wakeley, both of the 
Southern Forest Experiment Station, 
and Dr. Willis A 
College 


Texas, committee on 


Egeler of Neweomb 


Natural Resources Council of 
America Holds Annual Meeting 


Natural 


Ameriea, 


The annual meeting of the 
with 


For 


Resources Couneil of 


which the Society of American 


S.I l i perier 
’ ge offerir 
t vi i her priva 
exter Xperien € ri 
' n mibe mt ment fir ! 
nd prevention, park operation, and publi 


! tions Kxcellent t t es 
Box LL, Journal of Forestry, 
Washington 6, D.C. 


Mills 


I B.S. M.S 28 irried iY 
=N\ 1 nm ‘ x 
t i t rvi 8 n t 
j rh Desire ' 
t hing } lation r ' 
l t l Exee nt Y 
Box M. Journal of Forestry, Mills Building. 


Washinaton 6, D.C. 


U. S. Forest Ser ontro 


Box N. Journal of 
Washington 6, D. C, 


Mills 


Forestry, 


Building. 


Building, 


esters is affiliated, was held in Wash- 
ington, D. C. on October 12. New of- 
ficers were elected as follows: 

Chairman, Lowell Besley, American 
Forestry Association, succeeding Sam- 
uel H. Ordway, Jr. of the Conservation 
Foundation. 

Vice chairman, David R. Brower of 
the Sierra Club, succeeding Ira N. 
Gabrielson of the Wildlife Manage- 
ment Institute. 

Reelected were Secretary, C. R. Gut- 
ermuth of the North American Wild- 
life Foundation and, Treasurer, Harry 
E. Radcliffe of the Ameriean Nature 
Association. 

On Wednesday, October 13, the 
members of the Natural 
Council met with the chief of the U. S. 
Forest Service, discussing Forest Serv- 


Resources 


ice programs and national forest pol- 


icles. 


A.F.A. to Lead Study 
of Land Ownership 


Lowell Besley, executive director of 
the American Forestry Association has 
indicated that A.F.A. 
attention to the study of forest Tand 


will give early 


ownership which forms a part of its 
recently approved Program for Amer 
ican Forestry. The program ealls for 
a study on both the state and national 
levels. The national study is proposed 
for a Joint Committee. 
\ small national group will be set up 
by A.F.A. 


committee 


Congressional 


to outline objectives for the 
to draft legisla 
tion for introduction in the next Con- 


jot and 


looking toward creation of the 
Committee. A.F.A. requested the Coun- 
cil of State 


resolution providing for the appoint 


eress 


Governments to pass a 


ment in each state of local eommittees 
to study forest land ownership. How 
ever, no action was taken by state gov 
their 


now proposes to set up a small 


ernors at summer meeting and 


A.F.A 
national 
already made in some states, to prepare 


committee to review studies 
a general outline for state studies, to 
determine priorities among the states 
in whieh studies should be made, and 
to aid in selecting persons to assist in 
the studies. In the 
A.F.A. will act only in an advisory 


capacity. 


individual states 


Tarrwal, or FORESTRY 








DECEMBER 1954 


Serious Silver Fir Beetle Damage 
Reported in Washington 


Over half a million acres of forest 
land in western Washington has been 
infested with the silver fir bark beetle, 
according to a recent report bv R. V. 
Dickhaus, chairmarf{ of a committee 
organized to investigate the  inseet 
threat. 

Focal points of greatest damage to 
the forests are the Mt. Baker and Day 
Lake areas of Skagit and Whateom 
First reported in 1917 by 
W. V. Catlow, chief forester for Puget 
Sound Pulp and Timber Company, its 
spread has been observed throuchout 
the western area of the state. Federal, 
forest 


agencies are cooperating in a concerted 


counties, 


state, and private industry 
research program to discover methods 
of controlling the insect spread and 
holding to a minimum the loss of killed 
timber These 
agencies include the state Land Board, 
U. S. Forest Service, National Park 
Service, state Land Office, Industrial 
Forestry Association, Scott Paper 
Company, and Weyerhaeuser Timber 
Company. 


throuch deterioration. 


All forest agencies are reorienting 
their logging plans to hold down the 
loss of timber from the infestation 





Private to Industrial 





Clinchfield Railroad 
Employs Forester 


Thurman B. Martz joined the Clinch 
field Railroad Erwin, 
Tenn., in 
charge of its newly created Industrial 
Forestry Division. He reports that 
work of the division will be to initiate 
management practices on 5,000 acres 
of railroad-owned forest land, assist 
existing forest industries, promote new 
forest industries, and exert leadership 
in the promotion of better forestry 
practices. 


Company of 


September as forester in 


Timber Farmers Hold Meeting 


The Independent Timber Farmers of 
America held their second annual meet- 
ing on September 25 at Minong, Wis. 
Nearly 50 delegates-members were in 
states. 
other 
states were also sent. In his annual re- 
port, Charles H. Stoddard, executive 
director, discussed the rapid growth in 
membership resulting both from hold- 
ing field rallies for small loggers in the 


attendance representing — six 


Proxies from members in_ ten 
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northern and eastern states and from 
mail campaigns among individual own 
ers and I.T.F.A.’s legislative program 
during 1954. 

I.T.F.A. 
program which will include many fea- 
for indi- 


is working on a legislative 
tures of our farm program 
vidual timber farms. 
Directors-at-large were elected. John 
L. Sprague, and 
Charles H. Stoddard, executive director 


secretary-treasurer 
were reappointed for another vear 


106 Tree Farms Certified at 
One Time 


The greatest number of tree farms 
ever to be dedicated at one time in the 
United States was eertified at a Oro 
fino, Idaho, ceremony in September. 
U. R. Western 


Pine Association, the certifying ageney 
for tree farms in the 12-state Western 


Armstrong of the 


Pine Region, presented certificates to 
106 
owners in the 


small acreage forest property 
Clearwater Valley to 
establish the new Most 


farmers and ranchers in the area. 


record, were 
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Ohio Forestry Research has 
Golden Anniversary 


Completion of 50 vears of forest re 
search in Ohio was the oceasion for a 
two-day program at the Ohio Agri 
cultural Experiment Station on Oc 
tober 6 and 7. 

At the anniversary banquet on Oc 
tober 6, speakers included E. L. Dem 
mon, president of the Society, and Di 
rector L. L. Rummell of the Ohio Sta- 
tion with Hon. John MeSweeney, eo- 
author of the MeSweeney-MeNary Act 
of 1928 serving as toastmaster. 

In the afternoon session on October 
6 visiting foresters heard a_ paper, 
“Fifty Years of Forestry in Ohio,” by 
State Forester O. A. Alderman. Many 
foresters who served in the Forestry 
Department since 1904 were in attend- 
ance. Among this group were FE. V. 
Jotter, L. J. Young, and F. W. Dean 
who conducted forest surveys during 
the horse and buggy days. 

Others who were formerly connected 
with the Forestry Department and par- 
ticipated in the program were Seott 
Harry, Frank B. Notestine, A. E. Tay- 
lor, J. W. Calland, L. J. Leffelman, 
and R. R. Paton. At the banquet Di- 
rector Rummell presented these men 
with certificates of appreciation in ree- 
ognition of loyal service to the Experi- 
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Ca'ders’ Forest Road 


ENGINEERING TABLES 


Complete tables for field work on 
waterproof paper and aetate cover. 
Sent on approval Price 5.00 
LESTER E. CALDEK and DOUGLAS G. CALDER 
1828 Hilyard St Eugene, Oregon 








FOREST METEOROLOGIST 


Fire Danger Rating . . . Weather Instruments 
Sales and Service . . . Weather Modification 
Research Forecasts and Advisories 


J. B. “Ben” MELIN 


2806 32nd Ave. S. Seattle 44, Wash. 
Telephone RA inier 0356 


—— a 
APPLIED 
FOREST 

MANAGEMENT 


by Paul E. Bruns. With a Chapter on 
Road Lecation by Tom A. Walbridge, 
Jr., Bowaters Paper Co., Tennessee. 
383 pp. 45 figures, 4 halftones, 28 tables. 
Lithoprinted, 1954. 8%4 x 5%4 inches, 
clothbound. 











“This is a realistic and practical book 
for the field forester.” The Timberman, 


Portland, Oregon. July issue. 


“Any practicing forester in the United 
States should profit by having this work 
available for day-by-day use.” George 
H. Schroeder in teview in September 
issue of the Journal of Forestry. 


“I think this book is a splendid addition 
to the Forest Management literature, 
and will certainly find a place in the 
field of forest education.” Dr. A. M. 
Herrick, Professor of Forestry, Purdue 
University. 

“This is the first technical book on for- 
est management that deals with forest 
land use coo, dination in detail... . The 
author ... believes that the field of for- 
est education should develop the prac- 
ticing forester’s concept of forest man- 
agement.” Review in September issue 
of Civic and Planning Comment. 
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The WX-10 is a heavy duty 


general utility pumper built for the 
toughest service conditions. The 7'/2 
hp engine puts out exceptionally good 
volume and pressure . . . up to 32 
gallons per minute at 250 lbs. pres- 
sure. 

With “‘sled-type” mounting and 
weighing only 150 Ibs., the WX-10 
has the portability and maneuverabil- 
ity of a much smaller pumper . . . 
even in rough terrain. Equipped with 
electric starter the WX-10 is ideal 
for tanker use and other semi-port- 
able applications. 


Dimensions 


Length 30” Width 21” Height 22” 
Weight: 
150 Ibs. (with starter 170 Ibs.) 
Performance: 
Pressure 50 100 150 200 225 250 


Gallons per minute 40 38 37 36 35 32 
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ment Station and the State of Ohio. 

Extension Forester F. W. Dean also 
received an inscribed desk pen set as 
a token of appreciation from his asso- 
ciates. He completes 35 years of serv- 
ice this year. 

On the second day wagon tours were 
taken through the Secrest Arboretum 
and adjoining experimental farm wood- 
land and wood utilization center. The 
speakers were Dr. J. S. Tllick, dean 
emeritus of the New York State School 
f Forestry at Syracuse, and James D. 
Wells, assistant director, Ohio Depart- 
ment of Natural Resourees. 

Associate outlined 
the seope of the eurrent forest research 
at the This ineludes woodland 
management, utilization, forest 


Director Krauss 
Station. 
wood 
tree improvement and strip-mine recla- 
mation. Oliver D. Diller, chairman of 
the Station’s Forestry Department, 
served as general chairman of the an- 
niversary celebration. 

Forestry Fiftieth Anniversary 
at Iowa State College 


The fiftieth anniversary of forestry 
instruction at Towa State College was 
eelebrated at Ames on October 15 and 
16. 


\t the opening session in Curtiss 
Hall, President James H. Hilton and 
Dean of agrieulture Floyd Andre 


awarded two honorary degrees. Thomas 
Truax of the Forest Products Lab- 
oratory doctor 


Poch of 


received the degree of 


of agriculture and F. J. 


the U. S. Forest Service (retired) re 
ceived the degree bachelor of science. 
In behalf of the alumni Fred Trenk, 


extension forester of Wiseonsin, dedi 
eated the MaeDonald Woods to Prof. 
G. B. MacDonald, former director of 
the Department of Forestry for 38 
vears until his retirement in 19148. 

The afternoon session on October 15 
was devoted to six papers on forestry 
edueation and Towa. 

At the anniversary banauet, held in 
the Memorial Union, attended by nearly 
100 alumni and friends, Prof. Ger 
B. Hartman presided. Special aw 
for meritorious service to forestry and 


progress in 


ree 


‘ards 


conservation were presented to the fol- 
Bode, director 
Missouri Conservation Commis- 
Frederick E. Boeekh, assistant 
general manager of Minnesota and On 

tario Paper ¢ Paul M. Dunn, 
dean of the School of Forestry at Ore 

von State College; Edwin F. Heaeox, 
managing forester for Weyerhaeuser 
Timber Company; DeWitt Nelson, di 

rector of the California Department of 
Natural 


lowing alumni: Trwin T. 
of the 


SIOTLS 


‘ompany;: 


Resources, who was the ban- 
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quet speaker; George J. Pecaro, vice 
president of the Flintkote Company at 
Los Angeles; J. Clarence Prout, deputy 
commissioner of the Minnesota Depart- 


ment of Conservation, and Fred B. 
Trenk, extension forester of Wiscon- 
sin. 


A. E. Schneider to Advisory 
Position in Korea 


Arthur E. Schneider, University of 
Minnesota professor of forestry, has 
left for Korea where he will serve as 
chief the Seoul National 
University of Korea. 


adviser to 


The University of Minnesota is work- 
with the 
Seoul university under terms of a con- 
tract between the Minnesota school and 


ing in a “sister relationship” 


the Foreign Operations Administra- 
tion. 

The Minnesota school’s College of 
Agriculture, Forestry, Home Eeo- 
nomies and Veterinary Medicine, its 


Institute of Technology and School of 


the Medical Sciences will help the 
Seoul university strengthen and de- 


velop its education and research pro- 
grams in agriculture, engineering, and 
the medical sciences. 

Through the program the Seoul uni- 
versity will be rehabilitated, and its 
and laboratories equipped 
with modern teaching aids and labora- 
tory The Korean 
sitv’s buildings were devastated in the 
Communist war and its 
looted. 

Professor Schneider will be aided by 
his previous 


classrooms 
equipment. univer- 
laboratories 


Korea as 
adviser to the United States 


experience in 
forestry 
military government between 1916 and 
1948. Since that time he has been on 
the staff of the School of Forestry of 
the Institute of Agriculture teaching 
forest management and protection and 
carrying on forestry research. Prior to 
World War IT, Schneider worked for 
the U. S. Forest Service in the ad- 
ministration of national forests in 
many parts of the country. He is a 
graduate of the University of Minne- 
with advanced 
American University 
D. C. and from the 
Washington in Seattle. 


from 
in Washington, 
University of 


sota, decrees 


Colorado A & M Graduate to 
Study Forest Utilization 
in Finland 


Merlyn M. Larson, a 
graduate of the 


1954 honor 
Colorado A & M Col- 
lege School of Forestry and Range 
Management, has received a grant un- 
der the Fulbright Act to study forest 
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utilization and management in Fin- 
land. He will study at the University 
of Helsinki during the 1951-1955 aca- 
demie year. He plans to give special 
attention to the methods of utilizing 
small trees as well as other utilization 
and management problems which are 
related to those found in the Rocky 
Mountain Region of the United States. 

Larson, whose home is in Sturgis, 
South Dakota, is on leave from the 
U. S. Forest Service for this special 
study. He is a veteran of World War 
II and of service in Alaska. 


XI Sigma Pi Officers Announced 

Please be informed that the national 
officers of the Xi Sigma Pi, honorary 
Forestry fraternity, for the years 19514- 
55 are as follows: Ralph W. Hayes, 
forester; Bryant A. Bateman, associate 
forester; Robert W. McDermid, secre- 
tary-fiseal agent. 

National headquarters for the fra- 
ternity during this two year period will 
be located at the School of Forestry, 
Louisiana State University, Baton 
Rouge 3, Louisiana. 





Government 





E. R. Doman to Wildlife 
Management Post 

The appointment of Everett R. Do 
man of Jackson, Wyoming, as assistant 
to Llovd W. Swift. chief of the Divi- 
sion of Wildlife Management in the 
Forest Service, has been announced 

Mr. Doman is a graduate of the Utah 
State Agricultural College. Sehool of 
Forest, Range, and Wildlife Manage 
ment, where he received his bachelor’s 
degree in 1938. He conducted mule 
deer studies for the Utah Cooperative 
Wildlife Research Unit at Logan, 
Utah, from 1938 to 1940, and served as 
Project Leader on Game Research for 
the Utah State Fish and Game Com 
mission from 1940 to 1943. 

Doman’s most recent assignment be 
fore moving to Washington was on the 
staff of the Teton National Forest at 
Jackson, Wyoming, as assistant forest 
supervisor. 

Doman is replacing Merle A. Gee, 
who has served as assistant chief of the 
division since 1949. Gee has trans 
ferred to the Intermountain Region 
where he has been appointed super 
visor of the Fishlake National Forest 
in Utah. 


Region Four Completes Special 
Timber Planning Project 
The Southwest Idaho Timber Man 


agement Study in Region 4 of the 


Forest Service was completed on sched 
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ule after being in progress for three 
and one-half years. The study had as 
its purpose: (1) obtain a complete tim- R 0 0 T 5 Pp R E D 
ber inventory of the Boise and Payette 
National Forests and adjacent timbered T R E E P LA NT E R S$ 
lands as well as a portion of the Saw- Tue metdientleerpdntn, sonnel 


tooth National Forest; (2) make a for rough conditions 
study of the “outside” situation—a 


study concerning the economic status STANDARD 
of the lumber industry of southwestern Will plant your trees in heavy, 
Idaho in regard to the availability of stony soils; sod on steep hillsides. 
timber supplies as compared with in Heeling wheels adjustable to line 
dustrial needs. up with tree row in sidehill plant- 
The timber inventory covered a gross ing. Widely used by Christmas 
area of 7,241,000 acres which repre tree growers who demand quality 
sents nearly one-seventh of the total planting on rough land. 
land area of the State of Idaho. Some Heavy-duty machine for Ford, 
4,463,000 acres of this was classed as Ferguson, Case, International Su- 
supporting commercial timber. per C, ete. 
The timber inventory was based on M-4 


aerial photographs used in conjunction 
Quality planting on recently cut- 


with the latest statistical sampling pro land ( 
: ; over land (stumps, roots, palmetto 
cedures. A total of 1,134 randomly : PS, P . 
brush). For the Coastal Plain and 
located plot clusters were permanently . 
: : Lake States. Powerfully built 
established and measured during the a 
with 28” coulter protecting trench- 
er—won’t clog. Articulated con- 
struction facilitates planting on 


project. Complete type area and vol 
ume data were furnished to the forests 
concerned. In addition, cover type 


short curves, Fits Same _ tractors 


maps were prepared for each township ; 
I ee . ied with hydraulic lift. 


covered. 
The project was headed originally ROOTSPRED 


by Joel L. Frykman, now of the D 
done ape dente ate St. Petersburg, Penna. 





sion of Timber Management in Region 








1. He was replaced in June 1951 by 
Clair R. Melvin who is presently in 
charge of timber management activities 
on the Boise National Forest. In Jan — 
















uary 1953, Mark M. Johannesen, who 3 Patents. Best Infringers and 
. material. Sold by imitators warned 
had been assistant to the above men, the thousands. 


was placed in charge until the project 


was completed in June 1954, 
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THE ECONOMICAL AND EFFICIENT WAY 
TO CARRY AND STORE WATER. 


EXCLUSIVE FEATURES 

@ Self Supporting @ Easily Back-packed 
@ Ideal for Relay Pumping @ Easily Transported 
Available in 150 & 300 gallon sizes 
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Write TODAY for Full Information and Price List 


>HARODIKES INCORPORATED 


NORTH DIGHTON, MASSACHUSETTS 














Index to Advertisers 


959 


Acromotor 


Allis Chalmers 3rd Cover 


Atkinson, 8S. Gayley 956 


Banzhaf & Co., George 956 


Bernard Food Industries 947 


tozett, W. J 


956 


Paul E 961 


Bruns, 


Calder, Lester F. and Douglas G. 961 


Caterpillar Tractor 4th Cover 
Council Tool Co 951 
956-960 


Cranston, Keith 


Darley, W. S. & Co 950 


Dimension Mill Equipment 957 
Mfg Co 


Wm. A. 


Fagle 958 
Fastmen, 
Forest Seeds of California 
Forestry 
Hale Fire Pump 
Hall, A. G. 


Suppliers 


Haradikes, Ine. 

Herbst Brothers Seedsmen 
Howerton, T. M. Jr 
Kurfew 
Lemieux, Frank J 
Lind Co., A. L 

Harry A. 


Melin Meteorological Service 


Lowther Co., 


Meriam Co., L. W. 
Motorola 

Musser Forests 
Nelson Co 
Oregon Saw Chair 


Pacific Marine 
Pond 


Supply 
& Mover 
Prentiss & Carlisle 
Price, Wm. H 


Rich 


G56 


Forest Fire Tool 963 


Rootspred 963 


956 


959 


Schultz, C. D. & Co. 
Sebrell Corp., J. B 
Sewall Co., James W 


956 
Silva 963 
Smith, A. R 949 
Smith Co., Db. B 2nd Cover 


Southern Coatings & Che 945 
947 


947 


mical 
Southern Seed Co 

Suncrest Evergreen 
Utility Tool & Body 955 
Western Fire Equipment 954 


Williams & Hussey 





ma 





In addition to the Forest Service and 
Forest Survey of the Intermountain 
Forest and Range Experiment Station, 
the Boise Payette Lumber Company of 
Boise, Idaho, and the State of Idaho 
contributed to and cooperated in the 
entire project. 


Federal Income Tax Changes 
in Timber Provisions 


Changes in the timber provisions of 
the federal income tax resulting from 
adoption of the 1954 Internal Revenue 
The new fed- 
eral income tax regulations which are 
the official Treasury interpretation of 
have 


Code are outlined below. 


the Code and which themselves 
the foree of 
issued, 

l. Proceeds from sales of Christmas 
trees are entitled to capital gains treat- 
(section 63l-a). The term “tim- 
includes trees 


law have not yet been 


ment 
ber” now evergreen 
which are more than 6 years old at the 
time when severed from the roots and 
are sold for ornamental purposes. This 
change over-rules a decision of the In- 
ternal October 
1953, which held that Christmas trees 


were not timber and proceeds from 


Revenue Service in 


Christmas tree sales were ordinary in- 
come, Under the new Code, proceeds 
from sales of Christmas trees more 
than 6 entitled to the 


same capital gains treatment as other 


years old are 


timber. 
2. New 
timber sold under a 
tract (see. 631-b). 

a. Change in definition of 6 months 
holding period. The new Code provides 


provisions in the case of 


pay-as-cut eon- 


that date of timber disposal is deemed 
to be the date such timber was cut but 
if payment is made to the owner under 
the contract before the timber is cut, 
the owner may elect to treat date of 
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payment as the date of disposal. This 
change over-rules a Tax Court decision 
that the date of disposal is the date of 
the cutting contract. 

bh. Change in definition of “owner.” 
The new Code extends the definition of 
“owner” to inelude any person who 
owns an interest in such timber inelud- 
ing a sub-lessor and a holder of a con- 
tract to cut timber. 

3. Sections of Code have been re- 
numbered. The 117-k 


(Gain or loss in the ease of timber or 


former section 


coal) is now section 631 which consists 
of three parts, the timber provisions 
having been separated from those re- 
lating to coal. 

63l-a. Election to consider eutting 
as sale or 
117-k-1). 

631-b. Disposal of timber with a re- 
tained economie interest (formerly sec. 
117-k-2). 

631-e. Disposal of coal with a re- 
tained economie interest (formerly see. 
117-k-2). 

In addition to changes in the timber 
provisions of the Code other changes 
are of interest to forest land owners. 
Among these are the following. 


exchange (formerly sec. 


1. Soil and water conservation ex- 
penditures (see. 175). Taxpayers en- 
eaged in the business of farming may 
treat expenditures for soil and water 
conservation in respect of land used 
in farming as deductible expenses rath- 
er than as capital expenditures. The 
amounts deductible for any taxable 
year shall not exceed 25 percent of the 
cross income derived from farming for 
such year but earry-over to later years 
is permitted. Expenditures for “soil or 
water conservation” means expendi- 
tures for the treatment or moving of 
earth and ineludes among other things 
eradication of brush and planting of 
windbreaks. The term “land used in 
farming” means land used for the pro- 
duction of crops, fruits or other agri- 
cultural produets, or for the sustenance 
of livestock. The new regulations will 
doubtless indieate how broadly the 
above provisions will be interpreted by 
the Treasury Department. 

2. Depreciation (see. 167). More 
liberal depreciation deductions are per- 
mitted under the new Code than for- 
merly. For example, one method al- 
lows approximately 40 percent of the 
cost of an asset to be deducted in the 
first quarter of its service life and two- 
thirds of the cost in the first half of its 
life. The new depreciation methods ap- 
ply for the most part to property hav- 
ing a useful life of three years or more 
if acquired new after 1953. 





Here’s Grader Design for Greater Output 








Allis-Chalmers combination 
of power, strength and 
dependability in the AD-40 
Motor Grader assures 
faster, better construction 
and maintenance. 


i Full 104 Brake HP. ci . roomy, controls are easily reached. Power steer- 

& u rake eves this modern grader the ing absorbs the wheel shocks, lets operator work 
power and speed to get jobs done, even on steep 
grades or in safe or rough going. 


with minimum effort. 


Built Rugged for Tough Assignments — Exclusive 
single-member tubular frame absorbs sudden 
shocks and the stress of heavy blade loads. Heavy- 
duty clutch, transmission and final drives also 
back up big blade capacity. The AD-46 is built 
throughout for the kind of dependability that 
counts when working far from service facilities. 


Hugs the Ground — The AD-40’s low center of 
gravity gives it ground-hugging ability second to 
none. Plenty of traction and stability help resist 
side thrust, add to maneuverability. 


5. Rolling-Action Moldboard — The 
exclusive ROLL-AWAY mold- 
board keeps load “live” and 
rolling freely for best use 
of power. And the A-D-40’s 
higher-arch front axle and ample 
throat clearance — plus balanced \ 


, 
= 


power, weight and traction — permit 

moving large windrows, bigger loads. 

Let us send you complete information about 
: he 0 the AD-40 — or your Allis-Chalmers dealer 

a asy on the Operator — “Pilot house” visibility will be glad to give you the complete story. 

lets operator see the front wheels and both ends of 
the blade — sitting or standing. Operator’s seat AD-40 
alk cal iccck en adiiaaneiiin alee “sf 104 brake hp 23,000 Ib 
and steering wheel are adjustable, platform 1s 6 forward speeds to 20.4 mph 3 reverse speeds to 7.0 mph 


ROLL-AWAY is an Allis-Chalmers trademark, 


ALLIS: CHALMERS 


RACTOR DIVISION — MILWAUKEE 1, U.S.A. 





“T think Caterpillar equipment 
is the best built!” 


Mr. J. C. Amberg, Georgetown, La. 


iF TAKES results to earn such praise. That's why thou- 
sands of other Caterpillar users have the same enthusi- 
asm for their rugged vellow equipment. Mr. Amberg 
speaks from experience with two Cat* Diesel Tractors 

a D6 and this D7 with No. 7S Bulldozer. Here it’s 
leveling and filling on a reforestation project about 
eight miles from Georgetown. 


You'll find the husky D7 equally at home building 
roads or firebreaks in steep. rough country. Power. 
traction and blade capacity are matched for big pro- 
duction—notice the load rolling ahead of the blade 
here. Just as important. the D7 handles easily. ~Finger- 
tip” steering vives the operator complete control of 
each track for full. smooth power on sharp turns. And 
visibility is excellent for maneuvering—a time-saver on 
any job. You can count on this rig to get a lot of work 
done at low cost with a minimum of down time. You 
can also count on it to come through in an emergency. 


Your Caterpillar Dealer is a reliable source of in- 
formation. He backs all Caterpillar-built equipment 
with prompt service, whenever and wherever vou need 
it. Ask him to show you how this bulldozer can outwork 
competitive units. He'll be glad to demonstrate! 


Caterpillar Tractor Co., Peoria. Hlinois. U.S. A. 


CATERPILLAR’ 


*Both Cat and Caterpillar are registered trademarks —® 





